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APPENDIX A

Extraction and isolation from Centella asiatica
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Fresh leaves 5.9 kg

Maceration with ethanol,
Successively ambient temperature, 3 days
extracted uritil
exhausted
Filtration thr'ough filter paper
r _ 1
Marc Concentration under reduced pressure
Add water, chloroform
Water phase Chloroform phase
n-Butanol
Butanol phase Water phase  Determination by TLC method
rEvaporation to dryness

Dissolve in methanol
Ir Pass through Sephadex-LH 20
Collection of 20 ml of fraction

Primarily identified by TLC metehod
(Asiaticoside, Madecassoside, Madecassic acid and Asiatic acid)

Figure A 1 Schematic of extraction and isolation of Active Constituents from

Centella asiatica from method Al
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3 Dried leaves 2 kg

Reflux with methanokwater = 7:3,

Successively 80° ¢, 3hours
extracted uritil
exhausted
Filtration through filter paper
f .
Marc Concentration under reduced pressure
+ Dichloromethane
Water phase Dichloromethane phase

n-Butanol I
Wash with 0.2 N sodium carbonate  Determination by TLC method

Clear water layer
Wash with water to pH 7
Butanol phase Water phase
+ Ethyl acetate
Yellow precipitates
(Asiaticosice and Madecassoside)

Figure A2 Schematic of extraction and isolation of Active Constituents from

Centella asiatica from method A2



APPENDIX B
Data of pseudoternary phase diagram



Table Bl

13

Pseudotemary phase system of caprylic/capric triglyceride: Brij30:

water

Surfactant
0
10
20
30
40
50
60

Water

Phase

RO RN PR~ LWCLWLWN = [ N NG T O O i o | & S SEEG TR 6§ ) b Jy BEENY BEENY S e A B A

Description
Isotropic
emulsion
emulsion
emulsion
emulsion
emulsion

unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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Qil

Surfactant  Water

Phase

s s RO e = RO s RO CO RO = GO RO PO RO 2 PO PRI GO NI PO = 2 RO PO PO PO RO = = PO PO PO PO

Description
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic

Isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic
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Table B2

=
o
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Oil

Pseudotemary phase system of caprylic/capric triglyceride: Brij97:

Water

Surfactant  Water

Phase

RORO = = RO RO RO RO PO RO N I [ e PO N = PO T PO N = R R R 2 P P PO PO PO —

Description
isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstahle isotr0|oic
liquid crysta
liquid crystal
liquid crystal
liquid crystal
ISotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
Isotropic
unstable isotropic
unstable emulsion
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Oil  Surfactant Water  Phase

|_\I\JI\J|_\I\)I\J-I>I\JI\JI\JCAJI\JI\)CA)I\)|_\I\JI\J|_\I\JI\J|_\HI\)|\)I\JI\JI\JI\J|_\I\JI\J|_\I\D

Description
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

Isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

isotropic

Isotropic
unstable isotropic
unstable emulsion

emulsion
unstable emulsion
unstable isotropic

Isotropic
unstahle isotropic
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable Isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable Isotropic
unstable emulsion
liquid crystal
unstable isotropic
unstable isotropic
Isotropic



Table B3
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Qil

Pseudotemary phase system of caprylic/capric triglyceride: ArlatoneT:

Water
Surfactant

Water

Phase
1

1
1
1
1
1
2
2
1
1
1
2
2
2
3
3
2
2
2
1
1
2
3
3
3
3
2
2
1
1
2
5

Description
Isotropic
emulsion

unstable emulsion
Isotropic
Isotropic
unstable liquid crystal
unstable liquid crystal
|I(iUId_ crystal
unstable liquid crystal
Isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
Isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
Isotropic
Isotropic
unstable isotropic
unstable emulsion
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No.

33

3
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
60
80
90
90
100

Surfactant
20
30
40
50
60
70
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

Water
50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
3

3
3
2
1
1
2
4
3
3
2
1
1
2
3
2
2
2
1
2
4
2
2
1
2
4
2
1
2
3
1
2
1
1

Description
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic



Table B4

=

PEPSwocvwoco w35

rOPR O PO O O YO Y S L, M, PP P -

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Pseudotemary phase system of caprylic/capric triglyceride:

Tween80/Span80 (1:1): water

Surfactant
0
10
20
30
40
50
60
70
80
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
70
80
0
10

Water
100
90
80
10
60
50
40
30
20
10
0
90
80
10
60
50
40
30
20
10
0
80
10
60
50
40
30
20
10
0
10
60

Phase

HI\JHHI\JI\JHHHHI\JHHI\JI\DI\JHI\JI\JI\JI\QHHHI\JI\DI\JHHI\JHH

Description
isotropic
emulsion

unstable emulsion
emulsion
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
liquid crystal
ISotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
emulsion
unstahle emulsion
unstable emulsion
unstable liquid crystal
isotropic
isotropic
unstable isotropic
emulsion
emulsion
emulsion
emulsion
unstahle emulsion
unstable liquid crystal
isotropic
isotropic
unstable isotropic
emulsion
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33
34
3
36
37
38
39

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
60
60
90
90
100

Surfactant
20
30
40
50
60
70
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

Water
50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase

HHI\JHI\JI\JHI\JI\JI\JHI\DI\JHI\JHI\JI\JHI\QI\JHI\JI\JCJOI\JHI\JHH@I\JHH

Description
emulsion
emulsion

unstable emulsion
unstable liquid crystal
isotropic
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic



Table B5

=
OCOTADDTT W =S

roPrOPPOPOPONPOO NP NN S, P EPE PP [N

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Pseudotemary phase system of caprylic/capric triglyceride:

Tween80/Spand0 (2:1): water
Surfactant ~ Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
60
90
0
10
20
30
40
50
60
10
60
0
10

100
90
60
10
60
50
40
30
20
10
0
90
80
10
60
50
40
30
20
10
0
&0
10
60
50
40
30
20
10
0
10
60

Phase

|—\I\DHH|—\I\)I\D|_\I\DHI\DHHI\JI\JI\DHHI\JHI\DHHHI\JNHHNI\)HH

Description
isotropic
emulsion

unstable emulsion
unstahle emulsion
emulsion
emulsion
unstahle emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
emulsion
unstahle emulsion
emulsion
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
emulsion
unstahle emulsion
emulsion
unstable emulsion
unstable emulsion
liquid crystal
Isotropic
isotropic
unstable isotropic
emulsion



Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant
20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

Water
50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
1

1
2
2
1
1
2
2
3
2
2
2
1
2
1
2
3
2
1
2
2
2
2
1
2
2
2
1
2
2
1
2
1
1

Description
emulsion
emulsion

unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic
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Pseudotemary phase system of IPM: Brij30: water

rfactant  Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
10
60
0
10

100
90
80
10
60
50
40
30
20
10
0
90
60
10
60
50
40
30
20
10
0
60
10
60
50
40
30
20
10
0
10
60

Phase

(J'II\JHHHI\JCJOCAJCAJCJOI\JHHI\JI\DI\JCAJCAJCJOC;QI\JHHHI\JI\JHHHHHH

Description
isotropic
emulsion
emulsion
emulsion
emulsion
emulsion

unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion



No.
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
hl
52
h3
54
55
56
57
h8
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
60
90
90
100

Surfactant  Water

20
30
40
50
60
10
0

10
20
30
40
50
60
0

10
20
30
40
50
0

10
20
30
40
0

10
20
30
0

10
20
0

10
0

50
40
30
20
10
0

60
50
40
30
20
10
0

50
40
30
20
10
0

40
30
20
10
0

30
20
10
0

20
10
0

10
0

0

|_\|_\I\J|—\OOI\J|_\I\J-I>I\J|_\|_\I\D-J>I\JH|._\I\JI\DOOI\.>H|_\I\JOOOO-|>|\JI—\I—\I—\OOOOOQ

Phase

Description
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic



Table B7

@OO\IOﬁO‘I-hool\JHg

cocwLcoPP PO OO OOV P, P, PP [N
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Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Pseudotemary phase system of IPM: Brij97: water

Surfactant  Water

0
10
20
30
40
50
60
10
60
90
100
0
10
20
30
40
50
60
10
60
90
0
10
20
30
40
50
60
10
60
0
10

100
90
60
10
60
50
40
30
20
10
0
90
60
10
60
50
40
30
20
10
0
60
10
60
50
40
30
20
10
0
10
60

Phase

RO I RO PO PO LWRPONY N PPN OO N P, P, PP PP PP,

Description
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic

unstable isotropic
unstable emulsion
unstahle emulsion
unstahle emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
unstable isotropic
unstahle emulsion



Oil

Surfactant  Water
20 50
30 40
40 30
50 20
60 10
10 0
0 60
10 50
20 40
30 30
40 20
50 10
60 0
0 50
10 40
20 30
30 20
40 10
50 0
0 40
10 30
20 20
30 10
40 0
0 30
10 20
20 10
30 0
0 20
10 10
20 0
0 10
10 0
0 0

Phase

|_\|_\I\J|_\|\DI\DH(JQI\Jl\.)'_\HHQJI\)|_\I\)I\D|_\QJI\J|—\|_\I\)I\DI\JI\JI\D|_\|_\I\DI\DI\JI\D

Description
unstable emulsion
unstable emulsion
unstable emulsion
unstahle emulsion

isotropic
isotropic
unstable isotropic
unstahle emulsion
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
liquid crystal
ISotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic



Table B8  Pseudotemary phase system of IPM: Arlatone T: water

=
o

O OO 1O U1~ WMN —

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Surfactant  Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
10
80
0
10

100
90
80
10
60
50
40
30
20
10

Phase

RO RO = = = s RO PO RO PO RO 2 s RO RO GO PO PO PO PO MO = = RO = PO MO = = RO =

Description
isotropic
emulsion

unstable isotropic
isotropic
isotropic
unstable liquid crystal
unstable liquid crystal
Ii(iuid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.
..33..
34
3
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
hl
52
h3
54
55
56
57
h8
59
60
6l
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water
20 50
30 40
40 30
50 20
60 10
10 0
0 60
10 50
20 40
30 30
40 20
50 10
60 0
0 50
10 40
20 30
30 20
40 10
50 0
0 40
10 30
20 20
30 10
40 0
0 30
10 20
20 10
30 0
0 20
10 10
20 0
0 10
10 0
0 0

Phase
2

2
2
1
1
1
2
3
2
2
1
1
1
2
2
2
2
1
1
2
2
2
1
1
2
2
1
1
2
2
1
2
1
1

Description
unstable emulsion
unstable emulsion
unstable emulsion

isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
Isotropic
unstable isotropic
unstable emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic



Table B9

No.

SHwowomo—vwo o >~wro

cocLoLcwoPPOPPOPPOPPOPOPOITOCTOCYOYOSYSY M, e, PP
NP OWOODO IO UIRRLWNDDPPODwwoo IO OoT B~

Oil

Pseudotemary phase system of IPM: Tween80/Span80 (1:1): water

Surfactant  Water

0

Hooocococococooo

coconPrPp PO OSSO S, PP, P, R, R R
OO O O OO OO OO O OO IODODIODODODIOODIODOoODO o

0
10
20
30
40
50
60
10
80
0
100
0
10
20
30
40
50
60
10
60
90
0
10
20
30
40
50
60
10
80
0
10

Phase
100
90
80
10
60
50
40
30
20
10
0
90
80
70
60
50
40
30
20
10

0
80
70
60
50
40
30
20
10
0
70
60

Description

isotropic
emulsion
unstable emulsion
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
emulsion
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
emulsion
emulsion
emulsion
emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
emulsion
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Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase

s s RO = RO RO = GO GO RO s RO RO GO PO = PO PO CO NI RO 1 2 RO QO WO = NI 1= = R PO PO PO

Description
unstable emulsion
unstable emulsion
unstahle emulsion
unstahle emulsion

isotropic
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
unstahle emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic
unstable isotropic
unstable emulsion

unstable liquid crystal

isotropic
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
isotropic
isotropic
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Pseudotemary phase system of IPM :tween80/span(2:1):water

Surfactant  Water  Phase Description
O~ 0 100 1 isotropie
0 10 90 1 emulsion
0 20 80 1 emulsion
0 30 10 2 unstable emulsion
0 40 60 1 emulsion
0 50 50 1 emulsion
0 60 40 2 unstable isotropic
0 10 30 2 unstable isotropic
0 80 20 2 unstable isotropic
0 90 10 1 isotropic
0 100 0 1 isotropic
10 0 90 2 unstable isotropic
10 10 80 1 emulsion
10 20 10 2 unstable emulsion
10 30 60 3 unstable emulsion
10 40 50 1 emulsion
10 50 40 2 unstable emulsion
10 60 Rl 2 unstable emulsion
10 10 20 2 unstable emulsion
10 80 10 1 isotropic
10 %0 0 1 isotropic
20 0 80 2 unstable isotropic
20 10 10 1 emulsion
20 20 60 2 unstable emulsion
20 30 50 2 unstable emulsion
20 40 40 1 emulsion
20 50 30 2 unstable emulsion
20 60 20 2 unstable isotropic
20 10 10 1 isotropic
20 80 0 1 isotropic
30 0 10 2 unstable isotropic
30 10 60 2 unstable emulsion



Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

2
3
3
1
1
2
1
2
2
2
1
2
2
2
3
3
2
2
2
2
3
2
2
2
2
3
2
2
2
2
2
2
1

Description
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

isotropic
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

unstable Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic

unstable liquid crystal

unstable Isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
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= —
BHooocoocoocooo

corpPOPOPOPOOOONOYY P, P, PP R
gooooooooooooooooooo

Pseudotemary phase system of caprylic/capric triglyceride: Brij30:

propan-2-0l = 1.1 water

Surfactant  Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
0
0
10
20
30
40
50
60
10
80
0
10

100
90
80
10
60
50
40
30
20
10
0
90
80
10
60
50
40
30
20
10
0
80
70
60
50
40
30
20
10
0
70
60

Phase

1

2
2
2
1
1
1
1
1
1
1
2
2
3
3
3
"
1
1
1
1
2
3
2
3
3
3
1
1
1
2
3

Description
isotropie
unstable isotropie
unstable isotropie
unstable isotropie
isotropie
isotropie
isotropie
isotropie
isotropie
isotropie
isotropie
unstable isotropie
unstable isotropie
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.

34
3
36
37
38

40
41
42
43
4
45
46
47
43
49
50

52
53
54
55
56
o1
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
0
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase

|_\|_\l\.)|_\-l>l\.)|_\I\JCJOI\.)|—\I\JI\JCA)I\)|._\I\)I\)I\JI\)I\J|_\|_\I\)I\)CJOCJOI\J|_\|_\I\.)I\JI\JI\)

Description
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic

isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable Isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic
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Table B12 Pseudotemary phase system of caprylic/capric triglyceride:

=
SHwowomovwoooikrwre o

NI SIS IHISHI TSI SR G G N G ) b TGy Ty R Tl el el e e

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Brij30: propan-2-ol = 2:1: water
Surfactant ~ Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
10
80
0
10

100
90
80
10
60
50
40
30
20
10

Phase

ool\.)|_\|_\|_\|_\|\.>l\.>|\.>oo|\.>|_\|_\|_\H|_\|_\|\.>ooc.ol\.>|_\|_\|_\|_x|_\|_\|_\l\>|_\|_\|_\

Description
isotropic
emulsion
emulsion

unstable isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable isotropic
unstahle isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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Table B13  Pseudotemary phase system of caprylic/capric triglyceride:

— — =
NI:‘o©oo\|C><ﬂ-l>wN|_\p

RO RO RO RO RO RO PO RO RO PO = = b = 2 B

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Brij30: propan-2-ol = 4:1: water
Surfactant ~ Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
0
0
10
20
30
40
50
60
10
80
0
10

100
90
80
70
60
50
40
30
20
10
0
90
80
10
60
50
40
30
20
10
0
80
10
60
50
40
30
20
10
0
10
60

Phase

I\)I\J|—\|—\|—\|—\I\)C&)I\JI\JI\)|—\H|—\|—\|—\|—\I\JI\JI\)I\)|_\|_\|_\H|_\I\.)I\J|—\I\.)|—\|_\

Description
isotropic
emulsion

unstahle emulsion
emulsion

unstable liquid crystal
unstable liquid crystal

isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
emulsion
isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.
33
34
3
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
b1
52
h3
b4
55
56
57
h8
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
0
100

Surfactant  Water

20
30
40
50
60
10
0

10
20
30
40
50
60
0

10
20
30
40
50
0

10
20
Rl
40
0

10
20
30
0

10
20
0

10
0

50
40
30
20
10
0

60
50
40
30
20
10
0

50
40
30
20
10
0

40
30
20
10
0

30
20
10
0

20
10
0

10
0

0

3
2
2
1
1
1
2
3
2
2
2
1
1
2
3
2
2
1
"
2
2
2
2
1
2
3
2
1
2
2
1
2
1
1

Phase

143

Description
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable isotropic
unstable isotropic
Isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic



Table B14 Pseudotemary phase system of caprylic/capnc triglyceride : Brij97:

=
Soomvwoori~woer o

cocorPoO PO P, PP PR PR
%HOLC)(x)\IG)mth\JHO@m\IO')m#wNI—‘

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

propan-2-ol = 1:1; water

Surfactant  Water
0 100
10 90
20 80
30 10
40 60
50 50
60 40
70 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
70 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
70 10
80 0
0 10
10 60

Phase

NG NGOG N G G NI NG S JITERy RN P p S RS N A D N o e e e el el el el el el

Description
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic

unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable Isotropic
unstable isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable Isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.

33
34
3

37
38
3
40
41
42
43
4
45
46

43
49
50
o1
52
53
54
99
56
o1
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
0
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
3

2
2
2
1
1
2
3
3
2
2
1
1
2
3
3
2
2
1
2
3
2
2
1
2
3
2
1
2
3
1
2
1
1

Description
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic
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Table B15 Pseudotemary phase system of caprylic/capric triglyceride

Loooxloscn-bool\:._\g

cocoPrPPPPPPOPOOITOPOPT OO VYO P PP R [EEN
%Hogooo\l@m.bwl\)l—‘ogooo\l@mhwl\bﬁo

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Brij97: propan-2-ol = 2:1: water
Surfactant ~ Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
10
80
0
10

100
90
80
10
60
50
40
30
20
10
0
90
80
10
60
50
40
30
20
10
0
80
10
60
50
40
30
20
10
0
10
60

Phase
1

1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
1
1
1
1
1
2
2
2
2
3
2
1
1
1
2
2

Description
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic

unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
liquid crystal
Isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.

33
34
35
36
37
38
3
40
41
42
43

45
46
47
43
49
50
ol
52
53
54
53
56
o7
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
o0
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
3

3
2
2
1
1
2
3
3
2
2
1
1
2
3
3
2
2
1
2
3
3
2
1
2
3
2
1
2
2
1
2
1
1

Description
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable Isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic
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Pseudotemary phase system of caprylic/capric triglyceride:

Brij97: propan-2-ol = 4:1; water
Surfactant ~ Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
0
0
10
20
30
40
50
60
10
80
0
10

100
%0
80
10
60
50
40
30
20
10
0
90
80
10
60
50
40
30
20
10
0
80
10
60
50
40
30
20
10
0
10
60

Phase

NG NG IO NG I~ ) G I )G B NG T T N B S N e N S i S B B N i el el el Sl el el Sl

Description
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic

unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.

~33
34
3
36
37
38
3
40
41
42
43

45
46
47
48
49
50
5l
52
53
54
95
56
o1
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

4
3
1
1
1
2
2
2
2
2
1
1
2
3
2
3
2
1
2
2
2
2
1
2
2
2
1
2
2
1
2
1
1

Description
unstable emulsion
unstable emulsion

unstable liquid crystal
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable Isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic
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Table B17

@oo\lmmhwl\.:v._\g

cowLcoOPPP OO OCTO OO S M, PP P —_
NHOQO@\I@G-&C&)I\JHO@@\IO‘)CH-&C}QI\)'Z“O

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Pseudotemary phase system of caprylic/capric triglyceride: Arlatone

T:propan-2-ol =1:1: water

Surfactant  Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
0
0
10
20
30
40
50
60
10
80
0
10

100
90
60
10
60
50
40
30
20
10
0
90
80
10
60
50
40
30
20
10
0
80
70
60
50
40
30
20
10
0
10
60

Phase

PO RO s 2 RO RO RO RO RO = RO 1 13 s PO RO RO PO PN = NI 1 2 2 RO PO PO PO WO = =

Description
isotropic
emulsion
emulsion

unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.

T
34
35
36
37
38
39
40
41
42
43
44
45
46

43
49
50
o1
52
53
54
99
56
o7
58
59
60
61
62
63
64
65

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase

|_\|_\I\.)|_\I\JI\J|_\I\.)I\.)I\J|_\I\.)I\JCJOI\Jp—\I\JI\DI\JwI\J|—\|_\I\JI\JCJOCAJI\)|—\|—\I\JI\)I\)CJO

Description

unstable liquid crystal

unstable Isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic
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Table B18 Pseudotemary phase system of caprylic/capric triglyceride: Arlatone

=
PSS owowuoco~wroe S

cocoPPO PO PPOPPOPPOPONOOCNONODDD M, P R, R PR
%Hoﬁom\lomhwwl—‘o@m\loﬁmhwl\)

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Surfactant  Water
0 100
10 90
20 80
30 10
40 60
50 50
60 40
70 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
70 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
10 10
80 0
0 10
10 60

T propan-2-ol = 2:1: water

Phase

|—\N|—\|—\|—\C&)CD-I>|—\|—\N|—\H|—\CD-I>I\JOQ|—\I\)l\)|—\l\>l\)l\)l\3wl\)|—\l\)|—\|—\

Description
isotropic
emulsion

unstable emulsion
emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
emulsion

152



No.

| T
34
3
36
37
38
39
40
41
42
43
44
45
46
47
43
49
50
ol
52
53
54
59
56
o1
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase

s L RO 2 GO R RO GO RO s RO RO PO N = RO O NI R = 2 PRI PO QO RO MO = = = B oo
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Description
unstable emulsion
unstable emulsion
unstable emulsion

emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable Isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic



Table B19

=

BSBwomovwo o~ wr o

cowoLoPrPpPPOPPOPOPOPOTOOONOOOYD PP, PP PR PR
NP, OWOODO-IoUIRRLWNDFPRF OO~ OT OO

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Pseudotemary phase system of caprylic/capric triglyceride: Arlatone

T:propan-2-ol = 4:L:water

Surfactant Water  Phase
0 100 1
10 90 1
20 80 2
30 10 1
40 60 1
50 50 1
60 40 2
70 30 1
80 20 1
90 10 1
100 0 1
0 90 2
10 80 2
20 10 1
30 60 2
40 50 2
50 40 2
60 30 1
70 20 :
80 10 1
90 0 1
0 80 2
10 10 1
20 60 2
30 50 1
40 40 2
50 30 1
60 20 1
70 10 1
80 0 1
0 70 2
10 60 1

Description
isotropic
emulsion

unstable liquid crystal
emulsion
emulsion
emulsion
unstable emulsion
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable liquid crystal
emulsion
unstable emulsion
unstable emulsion
unstable isotropic
emulsion
isotropic
isotropic
isotropic
unstable isotropic
emulsion
unstable emulsion
emulsion
unstable emulsion
emulsion
isotropic
isotropic
isotropic
unstable isotropic
emulsion
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No.

| T
34
3
36
37
38
39
40
41
42
43
44
45
46
47
43
49
50
o1
52
53
54
99
56
o1
58
59
60
61
62
63
64
65

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
3

2
1
2
1
1
2
2
3
3
1
1
1
2
2
3
2
1
1
2
2
3
2
L
2
2
2
1
2
2
1
2
1
1

Description
unstable emulsion
unstable emulsion

emulsion
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic



Table B20 Pseudotemary phase system of caprylic/capric triglyceride:

=
o

O 0O N U1 -~000DPO —

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Tween80/Span80(l:1): propan-2-0l =1:1: water

Surfactant  Water

0
10
20
30
40
50
60
10
80
90
100

0
10
20
30
40
50
60
10
80
0

0
10
20
30
40
50
60
10
80

0
10

100
90
80
10
60
50
40
30
20
10
0
90
80
10
60
50
40
30
20
10
0
80
10
60
50
40
30
20
10
0
10
60

Phase

RO N L RO PO RO NN WONROO N I NN PO T WO N PO OO —

Description
Isotropic
emulsion
emulsion

unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
60
80
60
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase

|_\|_\I\DHC;Q|\)|—\I\DI\)|\J|_\I\JI\JHNHNNQJNNHNI\JI\JCAJQDI\JHQJI\)I\)I\)QJ

Description
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic

isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic
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Table B21

=

OO 1O TP~ WMN — o

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
21
28
29
30
3l
32

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Pseudotemary phase system of caprylic/capric triglyceride

Twen80/Span80 (1:1): propan-2-0l=2:1: water

Surfactant  Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
10
80
0
10

100
90
80
10
60
50
40
30
20
10
0
90
60
10
60
50
40
30
20
10
0
80
10
60
50
40
30
20
10
0
10
60

Phase

l\)l\)|_\|_\NI\)I\)I\)I\)I\JI\)HHHI\)NI\)I\DI\)I\JI\)H|_\|_\|_\H|_\I\)I\)|_\|_\|_\

Description
isotropic
emulsion
emulsion

unstable emulsion
emulsion
isotropic
isotropic
isotropic
liquid crystal
ISotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable Isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
70
80
80
80
90
90
100

Surfactant  Water
20 50
30 40
40 30
50 20
60 10
70 0
0 60
10 50
20 40
30 30
40 20
50 10
60 0
0 50
10 40
20 30
30 20
40 10
50 0
0 40
10 30
20 20
30 10
40 0
0 30
10 20
20 10
30 0
0 20
10 10
20 0
0 10
10 0
0 0

Phase

H|_\I\)|_\I\)I\JHI\JI\JI\J|—\I\JCAJI\)|\3|_\|\J|\J|\DI\JI\)|_\CAJI\>I\)I\JI\JI\JHHI\JI\JI\JI\J

Description
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
liquid crystal
unstable isotro?ic
liquid crysta
Isotropic
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Table B22

=

Howomo—vwoori~w ko

RO RO RO RO RO RO RO RO RO R b = b = = b e S

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

160

Pseudotemary phase system of caprylic/capric triglyceride

Twen80/Span80 (1:1): propan-2-ol = 4:1: water

Surfactant  Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
0
0
10
20
30
40
50
60
10
80
0
10

100
90
80
10
60
50
40
30
20
10
0
90
80
70
60
50
40
30
20
10
0
80
10
60
50
40
30
20
10
0
10
60

Phase

I\JI\J|—\|_\|—\I\JI\)I\JI\DI\JN|_\H|—\|—\HNNNI\JI\J|_\|—>|—\NI\)N|_\|_\H|_\|_\

Description
isotropic
emulsion
emulsion
emulsion
emulsion

unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
emulsion
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion



No.
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
h3
h4
55
56
57
h8
59
60
61
62
63
64
65
66

Oil
Rl
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

3
2
2
1
1
2
3
3
3
2
1
1
2
3
2
3
2
1
2
3
2
2
1
2
1
3
1
2
1
1
2
1
1
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Description
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
emulsion
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
emulsion
unstable emulsion
liquid crystal
unstable isotropic
emulsion
liquid crystal
unstable isotroi)ic
liquid crysta
ISotropic



Booooooooooﬁ

cocoPPOPOPOPOTONOYONOYOIYY M, PP PR
OO OO OO OO IODOD OO O IODIODIODIODIODODOO

Pseudotemary phase system of caprylic/capric triglyceride

Twen80/Span80 (2:1): propan-2-ol =1:1: water

Surfactant
0
10
20
30
40
50
60
70
80
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
70
80
0
10

Water
100
90
80
10
60
50
40
30
20
10
0
90
80
10
60
50
40
30
20
10
0
80
10
60
50
40
30
20
10
0
10
60

Phase

I\)I\)|—\H|—\|\J|\)|\)|\>|\)NHHNNNNNNNNHHHNNNHHHHH

Description
isotropic
emulsion
emulsion
emulsion

unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.

33

34
3
36
37
38
39
40
41
42
43
44
45

47
48
49
50
5]
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
60
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

2
2
2
2
1
2
3
3
2
2
2
1
2
3
3
2
2
1
2
3
3
3
1
2
2
3
2
2
2
2
2
2
1

Description
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable isotropic
unstable liquid crystal
isotropic
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Table B24 Pseudotemary phase system of caprylic/capric triglyceride

=
OO TS CTR~WN = S

rorOoOPOPOPOPOOPOINYDO DY SR, PP PR [EEN

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Tween80/Span80 (2:1): propan-2-ol = 2:1: water

Surfactant  Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
10
80
0
10

100
90
80
10
60
50
40
30
20
10
0
90
60
/0
60
50
40
30
20
10
0
80
10
60
50
40
30
20
10
0
10
60

Phase

l\)l\)|_\|—\l\)l\>|\)wl\.)l\)l\)|_\|_\|_\NQJI\)QJNI\)I\)|_\|_\|_\|_\|_\|_\|_\I\)|_\|_\H

Description
isotropic
emulsion
emulsion
emulsion

unstable emulsion
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.
I|33H
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
nl
52
53
54
55
56
57
h8
h9

61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
60
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

3
2
2
1
1
2
3
3
3
2
2
1
2
2
3
2
2
1
2
2
3
2
1
2
3
2
1
2
2
1
2
1
1

N N RS
50 L SR Y Iy 30"
0l e B
= g \
J : \
% R \
- ) et )
Nk SN T

\ N
75 S
P W
e

Description
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable isotropic
isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
liquid crystal
unstable isotropic
unstable emulsion
liquid crystal
unstable isotropic
liquid crystal
ISotropic
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Table B2 Pseudotemary phase system of caprylic/capric triglyceride ;
Twen80/Span80 (2:1): propan-2-ol =4:1; water

=
'5‘©oo\|c>m4>cpm|_\p

coLwLwwoPP PP OOV S e, e P P
NP OWOOO-J1O0OOOT PR~ WLWNPFFPOwWoooOIo O &~

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Surfactant  Water

0 100
10 90
20 80
30 10
40 60
50 50
60 40
10 30
80 20
90 10
100 0
0 %0
10 60
20 10
30 60
40 50
50 40
60 30
70 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
10 10
80 0
0 10
10 60

Phase

NG NGOG G N JON NG N DGR G I N I SRS TSN TN SN 6 3 DS B S Sl S B e el et B Sl DS I el Tl Sl S

Description
isotropic
emulsion
emulsion
emulsion

unstable emulsion
emulsion
unstable isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.

| T
34
3
36
37
38
39
40
41
42
43
44
45
46
47
43
49
50
51
52
53
54
95
56
57
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
Rl
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
3

2
2
2
1
1
2
2
3
2
2
2
1
2
3
2
3
2
2
2
3
2
2
2
2
2
2
2
2
2
1
2
1
1

Description
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable Isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable liquid crystal
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable liquid crystal
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable isotropic
unstable emulsion
liquid crystal
unstable isotroi)ic
liquid crysta
Isotropic
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Pseudotemary phase system of caprylic/capric triglyceride :

Brij30: propylene glycol =1:1: water

rfactant  Water

0 100
10 90
20 80
30 10
40 60
50 50
60 40
10 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
10 20
80 10
0 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
10 10
80 0
0 10
10 60

Phase

I\DI\J|—\|—\CJOI\JI\.)OOI\JI\)I\J|_\|_\|_A|.—\|_\I\.)|._\|—\I\JI\J|—\H|—\|—\|—\I\J|—\|—\I\JI\)|—\

Description
isotropic
unstable emulsion
unstable emulsion
emulsion
emulsion
unstable liquid crystal
isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
emulsion
emulsion
unstable emulsion
liquid crystal
Isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.

33

34
3
36
37
38
39
40
41
42
43
44
45
46
47
43
49
50
ol
52
53
54
99
56
o7
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase

|_\|_\I\)l\.)l\.)l\.)I\)I\DI\)I\DI\)I\JCJOI\.)I\JI\)I\DI\DI\DI\)I\JI\)I\)I\)I\)I\)I\)I\)HI\)I\)I\DI\)I\)

Description
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable Isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable Isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable liquid crystal
unstable Isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
liquid crystal
Isotropic
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Table B27

=
OCO-AOTT~WRN = S

[EEN
o

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Pseudotemary phase system of caprylic/capric triglyceride

Brij30: propylene glycol = 2:1: water

Surfactant
0
10
20
30
40
50
60
70
80
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
70
80
0
10

Water
100
90
80
10
60
50
40
30
20
10

0
90
80
10
60
50
40
30
20
10
0
80
10
60
50
40
30
20
10
0
10
60

Phase

ORI N LWLWwLWLWNI PP P R Y LY P, PP PP PP PP

Description
isotropic
emulsion
emulsion
emulsion
emulsion

liquid crystal

liquid crystal
liquid crystal
ISotropic
isotropic
isotropic
unstable isotropic
unstable emulsion

unstable liquid crystal
unstable liquid crystal

unstable isotropic
unstable isotropic
emulsion
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.

33
34
3
36
37
3
39
40
41
42
43
44
45
46
47
43
49
50
51
52
53
54
25
56
o7
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
%0
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
3

4
3
2
1
1
2
3
3
2
2
1
1
2
3
2
2
2
1
2
2
2
2
1
2
2
2
1
2
2
1
2
1
1

Description
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable Isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
liquid crystal
Isotropic

1711



Table B28 Pseudotemary phase system of caprylic/capric triglyceride

Brij30: propylene glycol = 4:1; water

No. Oil Surfactant Water Phase Description

1 0 0 100 1 isotropic

2 0 10 90 1 emulsion
30 20 80 1 emulsion

4 0 30 70 1 emulsion

5 0 40 60 1 emulsion

6 0 50 50 1 emulsion

7 0 60 40 1 emulsion

8 0 70 30 1 emulsion

9 0 80 20 1 liquid crystal
10 0 90 10 1 ISotropic

n 0 100 0 1 isotropic

12 10 0 90 2 unstable isotropic
13 10 10 80 2 unstable emulsion
4 10 20 70 2 unstable emulsion
510 30 60 2 unstable emulsion
6 10 40 50 2 unstable emulsion
17 10 50 40 1 emulsion

18 10 60 30 1 emulsion

19 10 10 20 1 liquid crystal
20 10 80 10 1 ISotropic
2110 90 0 1 isotropic

2 0 0 80 2 unstable isotropic
23 2 10 70 2 unstahle emulsion
2420 20 60 1 emulsion

5 2 30 50 1 emulsion

26 2 40 40 2 unstahle emulsion
21 50 30 1 emulsion

28 2 60 20 2 unstable liquid crystal
29 2 10 10 1 isotropic

0 2 80 0 1 isotropic
330 0 10 2 unstable isotropic
32 30 10 60 2 unstable emulsion



Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase

2

2
2
2
1
1
2
2
2
3
2
1
1
2
2
3
2
2
1
2
2
2
2
1
2
2
1
1
2
2
1
2
1
1

Description
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic

isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstahle isotropic
isotropic
isotropic
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C)OOCD(DCD(DC>C>C>_|

Pseudotemary phase system of caprylic/capric triglyceride :

Brij97: propylene glycol =1:1: water
Surfactant  Water

0
10
20
30
40
50
60
10
60
90
100
0
10
20
30
40
50
60
10
60
90
0
10
20
30
40
50
60
10
60
0
10

100
90
60
10
60
50
40
30
20
10
0
90
60
10
60
50
40
30
20
10
0
60
10
60
50
40
30
20
10
0
10
60

Phase

HI\JHHI\JI\JHHHHI\JHHI\)NI\JHI\JI\JI\JI\JHHHI\JI\JI\)HHI\JHH

Description
isotropic
emulsion

unstahle emulsion
emulsion
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
liquid crystal
Isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstahle emulsion
emulsion
unstahle emulsion
unstable emulsion
unstable liquid crystal
isotropic
isotropic
unstable isotropic
emulsion
emulsion
emulsion
emulsion
unstahle emulsion
unstable liquid crystal
isotropic
isotropic
unstable isotropic
emulsion
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No.

33
34
3
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
95
56
57
58
59
60
61
62
63
64
65
66

Oil

Surfactant  Water
20 50
30 40
40 30
50 20
60 10
70 0
0 60
10 50
20 40
30 30
40 20
50 10
60 0
0 50
10 40
20 30
30 20
40 10
50 0
0 40
10 30
20 20
30 10
40 0
0 30
10 20
20 10
30 0
0 20
10 10
20 0
0 10
10 0
0 0

Phase

H|_\I\J|_\I\JI\JHI\JI\)I\)HI\)I\)CAJI\JHC;OI\DI\JI\DI\JHI\JCAJI\)I\DI\)I\JHI\JI\DI\JI\JI\J

Description
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

unstable Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
emulsion
isotropic
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Table B30 Pseudotemary phase system of caprylic/capric triglyceride :

=
Howomovooor~rwrok— o

roPOPOPOPOPOP OO YO VY P, PP PP P

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Brij97: propylene glycol = 2:1; water
Surfactant  Water

0
10
20
30
40
50
60
10
60
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
10
60
0
10

100
90
80
10
60
50
40
30
20
10
0
90
60
10
60
50
40
30
20
10
0
60
10
60
50
40
30
20
10
0
10
60

Phase

I\)I\)HHHI\DI\DI\JI\)I\)I\)HHHNNNNNI\DI\JHHHHI\)I\DHHHHH

Description
isotropic
isotropic
isotropic
isotropic
isotropic

unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

isotropic

isotropic
unstable isotropic
unstable emulsion
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No.

T
34
3
36
37
38
39
40
41
42
43
44
45
46
47
43
49
50
ol
52
53
54
59
56
o7
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

1
2
2
1
1
2
2
1
1
2
2
1
2
2
1
2
1
1
2
1
2
2
1
2
1
2
1
2
1
1
2
2
1

Description
unstable emulsion
emulsion
unstable emulsion
unstable liquid crystal
liquid crystal
Isotropic
unstable isotropic
unstable emulsion
emulsion
emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
emulsion
unstable emulsion
isotropic
unstable isotropic
emulsion
unstable emulsion
isotropic
unstable isotropic
emulsion
isotropic
unstable isotropic
unstable isotropic
isotropic
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Pseudotemary phase system of caprylic/capric triglyceride

Brij97: propylene glycol = 4:1: water

Surfactant  Water

0
10
20
30
40
50
60
10
60
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
10
60
0
10

100
90
60
10
60
50
40
30
20
10
0
90
60
10
60
50
40
30
20
10
0
60
10
60
50
40
30
20
10
0
10
60

Phase

1

1
1
1
2
1
1
1
1
1
1
2
2
2
2
2
2
2
-
1
1
2
2
2
1
2
2
2
2
1
2
2

Description
isotropic
isotropic
isotropic
isotropic

unstable isotropic
liquid crystal
liquid crystal
liquid crystal
Isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal

liquid crystal

ISotropic

isotropic
unstable isotropic
unstable emulsion
unstahle emulsion

emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal
unstable liquid crystal

isotropic
unstable isotropic
unstable emulsion

178



No.

~33
34
3
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
ol
52
53
54
25
56
57
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant
20
30
40
50
60
10

0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

Water
50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

2
3
2
1
2
2
2
2
2
1
1
2
2
2
2
3
1
2
2
2
3
1
2
2
2
1
2
2
1
2
2
1

Description
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal
isotropic
unstahle isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
liquid crystal
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic
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Table B32

=
o

O OO IO U1~ WM |—

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Pseudotemary phase system of caprylic/capric triglyceride Arlatone
T. propylene glycol = 1.1: water
Surfactant  Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
%0
0
10
20
30
40
50
60
10
80
0
10

100
90
80
10
60
50
40
30
20
10
0
90
60
10
60
50
40
30
20
10
0
60
10
60
50
40
30
20
10
0
10
60

Phase
1

1
1
2
3
3
2
2
2
2
1
2
1
2
3
4
4
3
3
3
3
2
2
2
4
4
3
3
2
3
2
2

Description
isotropic
emulsion
emulsion

unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable Isotropic
unstable isotropic
unstable isotropic
unstable liquid crystal
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable liquid crystal
unstable Isotropic
unstable emulsion
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No.

I T
34
3
36
37
38
3
40
41
42
43
44
45
46
41
43
49
50
5
52
53
54
59
56
o1
58

60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water
20 50
30 40
40 30
50 20
60 10
70 0
0 60
10 50
20 40
30 30
40 20
50 10
60 0
0 50
10 40
20 30
30 20
40 10
50 0
0 40
10 30
20 20
30 10
40 0
0 30
10 20
20 10
30 0
0 20
10 10
20 0
0 10
10 0
0 0

Phase
3

3
3
3
4
3
2
3
3
3
2
2
3
2
3
3
3
3
3
2
2
2
3
3
2
2
J
3
2
2
2
2
2
1

Description
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic

unstable liquid crystal

unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic



Pseudotemary phase system of caprylic/capric triglyceride Arlatone

T: propylene glycol = 2:1: water

~ Surfactant  Water  Phase Description
0~ 0 100 1 isotropic

0 10 90 1 emulsion

0 20 80 1 emulsion

0 30 10 2 unstable isotropic
0 40 60 2 unstable isotropic
0 50 50 2 unstable isotropic
0 60 40 2 unstable isotropic
0 10 30 2 unstable isotropic
0 80 20 2 unstable isotropic
0 90 10 2 unstable isotropic
0 100 0 1 isotropic

10 0 90 2 unstable isotropic
10 10 80 2 unstable emulsion
10 20 10 2 unstable emulsion
10 30 60 2 unstable emulsion
10 40 50 2 unstable emulsion
10 50 40 2 unstable emulsion
10 60 30 2 unstable emulsion
10 10 20 2 unstable emulsion
10 80 10 2 unstable isotropic
10 90 0 4 unstable isotropic
20 0 80 2 unstable isotropic
20 10 10 2 unstable emulsion
20 20 60 3 unstable emulsion
20 30 50 3 unstable emulsion
20 40 40 3 unstable emulsion
20 50 30 3 unstable emulsion
20 60 20 2 unstable emulsion
20 10 10 2 unstable emulsion
20 80 0 5 unstable liquid crystal
30 0 10 2 unstable Isotropic
30 10 60 2 unstable emulsion



No. Oil Surfactant Water Phase Description
"3 0 20 50 2 unstable emulsion
i 30 30 40 3 unstable emulsion
3H N 40 30 unstable emulsion
b 30 50 20 unstable emulsion
33 60 10 unstable isotropic
B 0 10 0 unstable liquid crystal
39 40 0 60 unstable Isotropic

40 40 10 50 unstable emulsion
41 40 20 40 unstable emulsion
42 40 30 30 unstable emulsion
43 40 40 20 unstable emulsion

4 40 50 10
45 40 60 0
46 50 0 50
47 50 10 40
48 50 20 30
49 30 30 20
50 50 40 10
51 50 50 0
5 60 0 40
53 60 10 30
54 60 20 20
5% 60 30 10
5% 60 40 0
57 10 0 30
58 10 10 20
59 10 20 10
60 70 30 0
6l 80 0 20
62 80 10 10
63 80 20 0
64 90 0 10
65 90 10 0
66 100 0 0

unstable isotropic
unstable liquid crystal
unstable Isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable Isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic

|_\I\)I\)I\JI\JI\.)I\JCJOI\JI\.)OOOQOQI\JI\JCJOI\J(AJ#I\DI\JCA)J}-I\)I\JOOOOI\)CDI\JOOOO



Table B34  Pseudotemary phase system of caprylic/capric triglyceride : Arlatone

=

BHwom—awo o~ w - S

COCO GO NI RO RO RO R RO PO RO RO R b | b o = b b b
RO SO a4 O R WNNEP OO IOl W -

Oil

0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Surfactant ~ Water
0 100
10 90
20 80
30 10
40 60
50 50
60 40
70 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
10 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
70 10
80 0
0 10
10 60

T. propylene glycol = 4:1: water

Phase

I\.)I\.)-I>|_\I\)NwwwNNwHNNNI\JI\JI\)I\JI\J|_\I\JI\.>I\JI\.)I\JI\)I\J|_\|_\|_\

Description
isotropic
emulsion
emulsion

unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic

unstable liquid crystal

Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal

isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic
unstable isotropic
unstable isotropic
unstable emulsion
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No.

| T
34
3
36

38
39
40
41
42
43
44
45
46
47
48
49
50
ol
52
53
54
55
56
o7
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

3
3
2
1
3
2
3
2
2
2
1
2
2
2
2
2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
1

Description
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

isotropic

unstable liquid crystal

unstable Isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
emulsion
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic



Table B35 Pseudotemary phase system of caprylic/capric triglyceride :

Tween80/Span80 (1:1): propylene glycol =1:1: water

No. Oil Surfactant Water Phase Description

10 0 100 1 isotropic

2 0 10 90 1 emulsion

3 0 20 80 2 unstable emulsion
4 0 30 70 2 unstahle emulsion
5 0 40 60 2 unstahle emulsion
6 0 50 50 2 unstable emulsion
7 0 60 40 2 unstable emulsion
8 0 70 30 2 unstable emulsion
9 0 80 20 2 unstable emulsion
0 0 90 10 1 isotropic

n 0 100 0 1 isotropic

2 10 0 %0 2 unstable isotropic
13 10 10 80 2 unstable emulsion
14 10 20 10 1 emulsion

5 10 30 60 1 emulsion

16 10 40 50 1 emulsion

17 10 50 40 2 unstahle emulsion
18 10 60 30 3 unstable emulsion
19 10 70 20 2 unstahle emulsion
20 10 80 10 I isotropic

21 10 9 0 3 unstable liquid crystal
2220 0 80 2 unstable Isotropic
232 2 10 10 2 unstable emulsion
24 20 20 60 1 emulsion

25 2 30 50 1 emulsion

26 20 40 40 1 emulsion

21 20 50 30 2 emulsion

28 20 60 20 3 isotropic

29 2 10 10 2 unstable isotropic
0 20 80 0 2 unstable isotropic
330 0 10 2 unstable isotropic
2 30 10 60 2 unstable emulsion



No.

33
34
3
36
37
38
39
40
41
42
43
44
45
46
47
43
49
50
o1
52
53
54
55
56
o7
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase

|_\|_\I\>I\)-I>I\)I\J-I>OOI\)I\JOOthl\Jl\)wwwl\)I\)l\JwNwwl\)Nl\wal\)I\)

Description
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

unstable isotropic
unstable emulsion
unstahle emulsion
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

unstable Isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

unstable Isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
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Table B36 Pseudotemary phase system ofcaprylic/capric triglyceride

Tween80/Span80 (1:1): propylene glycol = 2:1: water

No. Oil Surfactant Water Phase Description

10 0 100 1 isotropic

2 0 10 90 2 unstable emulsion
30 20 80 2 unstahle emulsion
4 0 30 10 2 unstable emulsion
5 0 40 60 2 unstable emulsion
6 0 50 50 2 unstable emulsion
7 0 60 40 1 emulsion

8 0 70 30 2 unstable emulsion
9 0 80 20 2 unstable emulsion
0 0 90 10 1 isotropic

n 0 100 0 1 isotropic

12 10 0 90 2 unstable isotropic
13 10 10 80 2 unstable emulsion
14 10 20 70 2 unstable emulsion
5 10 30 60 2 unstable emulsion
16 10 40 50 1 emulsion

17 10 50 40 1 emulsion

18 10 60 30 2 unstable emulsion
19 10 10 20 2 unstable liquid crystal
20 10 80 10 1 isotropic
2010 90 0 2 unstable isotropic
222 0 80 2 unstable isotropic
23 2 10 70 2 unstable emulsion
24 20 20 60 2 unstable emulsion
25 2 30 50 2 unstable emulsion
26 2 40 40 2 unstable emulsion
21 20 50 30 2 unstable emulsion
28 20 60 20 2 unstable liquid crystal
29 2 10 10 1 isotropic

0 20 80 0 2 unstable isotropic
RIRK) 0 10 2 unstable isotropic
32 3 10 60 2 unstable emulsion



Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
2
2
2
2
2
2
2
2
2
3
3
2
2
3
2
2
2
1

Description
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable Isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable liquid crystal
unstable sotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstahle isotropic
isotropic
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Table B37  Pseudotemary phase system of caprylic/capric triglyceride
Tween80/Span80 (1:1): propylene glycol = 4:1: water

No. Oil Surfactant Water Phase Description
10 0 100 1 isotropic
2 0 10 90 2 unstahle emulsion
3 0 20 80 2 unstable emulsion
4 0 30 10 2 unstahle emulsion
5 0 40 60 2 unstahle emulsion
6 0 50 50 2 unstable emulsion
7 0 60 40 2 unstable emulsion
8 0 10 30 2 unstahle emulsion
9 0 80 20 2 unstable emulsion
10 0 90 10 1 liquid crystal
n 0 100 0 1 ISotropic
2 10 0 %0 2 unstable isotropic
13 10 10 80 2 unstahle emulsion
14 10 20 10 2 unstahle emulsion
L 10 30 60 2 unstable emulsion
16 10 40 50 2 unstahle emulsion
17 10 50 40 2 unstahle emulsion
18 10 60 30 2 unstable emulsion
19 10 10 20 2 unstahle emulsion
20 10 80 10 1 isotropic
20 10 %0 0 3 unstable liquid crystal
2 0 0 80 2 unstable Isotropic
23 20 10 10 2 unstable emulsion
24 20 20 60 2 unstable emulsion
25 2 30 50 2 unstahle emulsion
26 20 40 40 2 unstahle emulsion
21 20 50 30 2 unstahle emulsion
28 20 60 20 2 unstable emulsion
29 20 10 10 1 isotropic
0 20 80 0 2 unstable isotropic
a3 0 10 2 unstable isotropic
32 30 10 60 2 unstahle emulsion



Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
Rl
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

2
2
2
1
2
2
2
2
2
3
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
2
2
2
1

Description
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
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Table B38  Pseudotemary phase system of caprylic/capric triglyceride :

=
Swooovdoo o BEwEe o

cowLwobPho PO P, PP PP PR
NMEPMPE oW1 Ul LW NDPFPF OO OT LMD

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Tween80/Span80 (2:1): propylene glycol =1:1: water

Surfactant  Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
80
90
0
10
20
30
40
50
60
70
80
0
10

100
90
80
10
60
50
40
30
20
10
0
90
80
10
60
50
40
30
20
10
0
60
10
60
50
40
30
20
10
0
10
60

Phase

HNHNI\)'\)I\)I\)I\)HI\)HHNNI\)NNHHI\)HHNNNHHI\)I\)HH

Description
isotropic
emulsion

unstable emulsion
unstable emulsion
emulsion
emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
unstable isotropic
emulsion
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
liquid crystal
Isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
unstable isotropic
emulsion

1%



33

34
3
36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
53
54
59
56
o7
58
59
60
61
62
63
64
65

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant Water
20 50
30 40
40 30
50 20
60 10
70 0
0 60
10 50
20 40
30 30
40 20
50 10
60 0
0 50
10 40
20 30
30 20
40 10
50 0
0 40
10 30
20 20
30 10
40 0
0 30
10 20
20 10
30 0
0 20
10 10
20 0
0 10
10 0
0 0

Phase
2

2
2
2
2
1
2
2
2
2
2
2
1
2
2
2
2
2
1
2
2
2
3
1
2
2
3
1
2
3
1
2
1
1

Description
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal

isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic
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Table B39  Pseudotemary phase system of caprylic/capric triglyceride

Looo\|owo-|-l>oo|\>H§

cococwoPPOPOPOPPOPOOOTOOCOYY Y, PP PP —_
Nl—‘o@m\loﬁm#wwpoiom\l@m-bwmﬁo

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Tween80/Span80 (2:1): propylene glycol = 2:1; water

Surfactant  Water

0
10
20
30
40
50
60
10
80
90
100
0
10
20
30
40
50
60
10
60
90
0
10
20
30
40
50
60
10
60
0
10

100
90
80
10
60
50
40
30
20
10

Phase

|_\I\)|_\I\)|\>l\)l\)l\)l\)|_\l\)|_\|—\I\JI\JI\DI\DI\JHHI\)HHI\)I\)I\)I\)HI\)I\)HH

Description
isotropic
emulsion

unstable emulsion
unstable emulsion
emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable isotropic
isotropic
isotropic
unstable isotropic
emulsion
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable liquid crystal
liquid crystal
ISotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
isotropic
unstable isotropic
emulsion

1%



Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

2
2
2
2
1
2
2
2
2
2
2
1
2
2
2
2
2
1
2
2
2
2
1
2
2
2
1
2
2
1
2
1
1

Description
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic

1%



Table B40  Pseudotemary phase system of caprylic/capric triglyceride

=
'S@OO\IO‘)(J‘I-BOQI\JHP

OGO GO RO RO RO RO RO RO PO PO PO PO s = = = b b b B
RO RS Wm Ao O R WNRNREP OO I ol W -

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Surfactant  Water
0 100
10 90
20 80
30 10
40 60
50 50
60 40
70 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
70 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
70 10
80 0
0 10
10 60

Phase

|—\I\J|—\|_\I\DI\JI\)I\)I\J|—\I\)|—\|—\I\JI\)I\JI\JI\JHHI\J|—\|—\I\)I\JI\)I\)|—\I\JI\JI\)|—\

Tween80/Span80 (2:1): propylene glycol =4:1: water

Description
isotropic
unstahle emulsion
unstable emulsion
unstable emulsion
emulsion
unstahle emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal

liquid crystal

Isotropic
unstable isotropic

emulsion

emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

isotropic

isotropic
unstable isotropic

emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic

isotropic
unstable isotropic

emulsion
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Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase

2

2
2
2
1
1
2
2
2
2
2
2
1
2
2
2
2
2
1
2
2
2
2
1
2
2
2
1
2
2
1
2
1
1

Description
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable Isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable liquid crystal
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic

197



o>
]
4

OO OO OO OIOOO

Surfactant Water
0 100
10 90
20 80
30 10
40 60
50 50
60 40
70 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
70 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
70 10
80 0
0 10
10 60

Phase

PO RO I s s RO GO GO GO R s = 2 = 2 PO RO NN W N I I R R e R R RO PO

Pseudotemary phase system of IPM: Brij30: propan-2-ol =1:1: water

Description
isotropie
unstable isotropie
unstable isotropie
unstable isotropie
isotropie
isotropie
isotropie
isotropie
isotropie
isotropie
isotropie
unstable isotropie
unstable emulsion
unstable isotropie
unstable isotropie
unstable isotropie
isotropie
isotropie
isotropie
isotropie
isotropie
unstable isotropie
unstable isotropie
unstable isotropie
unstable isotropie
unstable isotropie
isotropie
isotropie
isotropie
isotropie
unstable isotropie
unstable isotropie
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No.
"33~
34
3
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
hl
52
h3
h4
55
56
57
8
59
60
6l
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
4

2
2
1
1
1
2
3
3
2
2
1
1
2
3
2
2
2
1
2
3
2
2
1
2
3
2
1
2
2
1
2
1
1

Description

unstable liquid crystal

unstable Isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
isotropic
isotropic
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200
Pseudotemary phase system of IPM: Brij30: propan-2-ol = 2:1; water

Surfactant Water  Phase Description
O~~ 0 100 1 isotropie
0 10 %0 1 emulsion
0 20 80 1 emulsion
0 30 10 2 unstable isotropie
0 40 60 1 isotropie
0 50 50 1 isotropie
0 60 40 1 isotropie
0 10 30 1 isotropie
0 80 20 1 isotropie
0 90 10 1 isotropie
0 100 0 1 isotropie
10 0 %0 2 unstable isotropie
10 10 80 3 unstable emulsion
10 20 10 3 unstable isotropie
10 30 60 3 unstable isotropie
10 40 50 2 unstable isotropie
10 50 40 1 isotropie
10 60 30 1 isotropie
10 10 20 1 isotropie
10 80 10 1 isotropie
10 90 0 1 isotropie
20 0 80 2 unstable isotropie
20 10 10 3 unstable isotropie
20 20 60 3 unstable isotropie
20 30 50 2 unstable isotropie
20 40 40 2 unstable isotropie
20 50 30 1 isotropie
20 60 20 1 isotropie
20 10 10 1 isotropie
20 80 0 1 isotropie
30 0 10 2 unstable isotropie
30 10 60 4 unstable emulsion



SHFERRE

Ol Surfactant Water  Phase

3

58 88BRAINITIIBBIBEBZSBBIZEEEESESESBS8S

BoN=So8S8NsBodE8REoZEERBS5o3BIEBS

N
oS

cosBosNoB8oEEBEoENBETZo=SSB8EEBo

|_\|_\I\.>|—\I\.>I\.)|—\I\.)C;QI\J|—\|_\I\JCA)I\JH|—\(A)->OQI\J|—\|—\|—\CA)->Q)I\J|—\|—\|—\I\)QQ->

Description.
unstable emulsion

unstable liquid crystal

unstable Isofropic
isotropic
isotropic
isotropic

unstable isotropic

unstable emulsion

unstatie figuid
e i c%

isotropic

isotropic

isotropic
unstable isotropic
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic

isotropic
unstable isotropic
unstable emulsion

unstable liquid crystal

Isotropic

isotropic
unstable isotropic
unstable emulsion

unstable liquid crystal

isotropic .
unstable isotropic
unstable emulsion

isotropic
unstable isofropic

Isotropic

isotropic
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Pseudotemary phase system of IPM: Brij30: propan-2-ol = 4:1: water

factant  Weter  Phase

BoRIAIERNSoSRABIERN=o38RIBIEBs

100

STHoBNEISIIRoEBBEIZIIBSoSSESESBSBS

()"Il\)|—\|—\|—\l\)(A)CJOOOOOI\)Hp—\[—\|-—\|_\CJOOOCJOCJOI\.)|—\|_\|__\|—\|_\I\)I\)|—\I\D|—\|_\

Description
isotropie
emulsion

unstable emulsion
emullsion

unstable liquid ¢
unstable |I8UId c%m&

isotropic
isotropic
isotropic
isotropic
Isotropic
unstable isotropic
unstable emulsion

unstaple liquid crystal
unstaple liquid crystal
unstaple liquid crystal

liquid crystal
Isotropic
isotropic
isotropic
Isotropic
unstable isotropic
unstable emulsion

unstaple liquid crystal
unstable liquid crystal
unstable liquid crystal

unstable Isotropic
isotropic
isotropic
Isotropic

unstable isotropic

unstable emulsion
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SRRIBSBRS

Ol Surfactant Weter Phase

Bo8NEsoSNN=EodERREoBIERBSoIIEESS

DD
oS

cosBosBNosRRoERBBEoEBEETosRIEEFosI3IB8EZ

|—\|—\I\J|—\I\JI\J|_\CJOCJOI\D|—\|—\OQCAJN|—\|—\CAJCHCDI\J|—\|—\|—\CDCﬂml\J|—\|—\|—\I\JCAJ-I>

Description

unstable liquid ¢
unstable Iiauid cr;ryslstaltél

unstable Isotropic
Isotropic
Isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion

unstable liquid crystal

Isotropic

Isotropic

Isotropic
unstable isotropic
unstable emulsion

unstable liquid crystal

unstable emulsion
Isotropic
Isotropic

unstable isotropic

unstable emulsion

unstable liquid crystal

Isotropic
Isotropic
unstable isotropic
unstable emulsion

unstable liquid crystal

Isotropic
unstable isotropic
unstable emulsion

Isotropic
unstable isotropic

Isotropic

Isotropic
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Surfactant  \W\eter
0 100
10
|

BoRAIERNSoBRIABIERNHoZLIIIAES
STosNYWEIIHRoEBBEIZIIBSoBBEIZBSBS

Phase
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
1
|
1
1
T
1
2
2
2
3
2
1
1
1
1
2
2

Pseudotemary phase system of IPM: Brij97: propan-2-ol =1:1: water

Description
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic

unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
isotropic
jsotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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| Surfactant  Weter

cosBoBNRoBRRoENREoERBEBEZoBBBEIZBosBBEZ

Phase
3
2
2
1
1
1
2
3
3
2
2
1
1
2
3
3
2
i
1
2
3
4
2
1
2
3
3
1
2
4
1
2
1
1

Description
unstable emulsion
unstable isotropic
unstable isotropic

isotropic
isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsign
unstable isotropic
unstable isotropic
isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic

unstable liquid ¢
unstable | ﬂwd c%t?l

isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
liquid cry
Isotropic
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Pseudotermary phase system of IPM Brij97: propan-2-ol = 2.1 water

~ Qurfectant  Weter  Prase Description
o~ 0 0w 1 Isotropie

0 10 % 1 Isotropie

0 2 & 1 Isotropie

0 ) 10 1 Isotropie

0 40 o0 1 Isotropie

0 X o 1 Isotropie

0 60 40 1 Isotropie

0 10 ) 1 Isotropie

0 &) N 2 unstable liuid crystal
0 % 10 W unstable liquidl crystal
0 100 0 1 Isotropic

10 0 N 2 unstable isotropic
10 10 0 2 unstable emulsion
0 X n 3 unstable emulsion
0 0 2 unstale emulsion
0 4 o) 1 Isotropic

10 o) 40 1 Isotropic

10 o0 ) | Isotropic

0 70 2 1 Isotropic

0 & 10 l Isotropic

10 ) 0 1 Isotropic

| 0 O S unstable isotropic
2 10 == unstable emulsion
N 2 gnIng unstable emulsion
0 Anckod unstable emulsion
0 4 0H 2 unstable emulsion
2 o) Y 1 Isotropic

2 60 X 1 Isotropic

2 10 10 1 Isotropic

2 &) 0 1 Isotropic

Y 0 n 2 unstable isotropic
3 10 0 2 unstable emulsion
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Ol  Surfactant V\%er Phase Description

Yy A 2 unstable emulsion
Y H 4 unstable emulsion
Y 4 y 2 unstable isotropic
3 o) 2) 1 Isotropic

Y 60 10 1 Isotropic

) 10 0 I Isotropic

4) 0 0 2 unstable isotropic
4 10 N 2 unstable emulsion
40 2 40 1 emulsion
hH P Y 4 unstable emulsion
4 4 2) 1 Isotropic

4 o) 10 1 Isotropic

40 o0 0 1 Isotropic

5 0 N 2 unstable isotropic
o 10 0hH 2 unstable isotropic
N X X/ /i unstable isotropic
GO I unstable liquidl crystal
5 4 10 1 Isotropic

o) ) 0 l Isotropic
o0 0 | —, unstable isotropic
60 10 Y == unstable emulsion
0 X Ay unstable isotropic
0 I 0 2 unstable isotropic
0 4 0 1 unstable isotropic
10 0 y 2 unstable isotropic
10 10 N 2 unstalole emulsion
0 X fiNGKoR unstable isotropic
10 3 0 I Isotropic

&) 0 N 2 unstable isotropic
&) 10 0 2 unstable isotropic
& 2 (0 1 ISotropic

% 0 0 2 unstable isotropic
9 10 0 I Isotropic

100 0 0 1 Isotropic
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Pseudotemary phase system of IPM: Brij97: propan-2-ol = 4:1: water

Weter  Phase

DO OO OOODO

50858888850885‘8888850§885‘8888880§

100

SHoESNESIRARoERBBETZIIRSoSBBEEIEIBSIBS

I\JI\D|—\|—\I\DI\)I\D|—\I\JI\DI\DH|—\|—\I\DI\JI\)I\JI\DI\JI\J|_\|_\|_\|_\|_\H|_\H|_\|_\|_\

Description
jsotropic
isotropic
Isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
Isotropic

unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal
unstable liquid crystal

isotropic
isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
emulsion
unstable isotropic

unstable liquid ¢
unstable I|3U|d c%taltél

isotropic

Isotropic
unstable isotropic
unstable emulsion
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| Surfactant  \\éter

53

cosBoBRoENRoBNBEoENBEZSo=58885IZTo538

Phase
2
2
2
2
1
1
2
2
3
2
2
1
1
2
2
2
2
1
L
2
3
2
2
2
2
2
2
2
2
2
2
2
2
1

Description
unstable emulsion
unstable emulsion

unstable liquid ¢
unstable |I3UId c%

isotropic

Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
Isotropic
unstable isotropic
unstable emulsion
unstabole emulsion

unstable liquid crystal

unstable Isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstale emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
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Pseudotemary phase system of IPM: Arlatone T: propan-2-ol = L1:1:

W ater

Surfectant  Weter  Phase Description
100 Isotropic
emulsion
emulsion
S50t Lt o
unstable liquid ¢
unstable |I3UId crystal
unstable Isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
emulsion -
unstable emulsion
i
unstable liuid ¢
unstable I!au!d crystal
unstable liquid crystal
isotropic
I' |soéror|<§}§[aj
iuid ¢
unsﬂable Isotropic
emulsion
emulsion
SOk Jochg
unstable liquid ¢
unstable_hawd crystal
liquid crystal
I' |so(§ror%l
iuid ¢
unsﬂable Isotropic
emulsion

B oSNNS oSIIIIERNSBoISRA[IERBso
SNBSS IRARNoSNBBBEIARIRSoSBBEIZBISS
A RO = = 2 RO RO QO = 2 RO = =2 2 PO PO N = PO = I = = e PP o row = = -



SRRABIBIRBSBUSHALE

Ol Surfactant Weter  Phase

588NV AINIIBIIBIIZSSEEEEEEESSBBBBSS

ocBoNEBo8NEoERREoIERBSoBBEBBSoIIBEBS

53

cosoBRoENRoEREBEoESNBEZoESB88EEBoE3E

|—\|—\I\)|—\I\)I\)|—\I\JI\)I\)|—\I\DCA)I\)I\D|_\HI\)I\)I\)I\)|—A|__\I\)I\)CJOCDI\)|_\|_\I\)I\JI\)l—\

Description
emulsion

unstable liquid crystal
unstable liquid crystal
unstable liquidl crystal

; |soéror[§jgtaj
10Ul CryStal
unstable isotropic
unstable emulsion
unstable emulsion

unstable liquid ¢
unstable Iiauid c%méj

I' |soéror[;g:taj
iuid ¢
unst%ble Isotropic
unstable emulsion

unstable liquid ¢
unsta_ble_liguid crrﬁtajt?l

liquid ¢

|I3UId c% _
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic

liquid crystal
unstable isotropic
unstable emulsion
unstable isotropic

liquid crystal
unstable isotropic

unstable liquid crystal

liquid crystal”

unstahle isotropic
liquid cry
Isotropic
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Pseudotemary phase system of IPM: Arlatone T: propan-2-ol = 2:1:

Water
Surfactant  Water
0 100
10 90
20 80
30 10
40 60
50 50
60 40
70 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
10 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
10 10
80 0
0 10
10 60

Phase
1

1
2
1
2
3
2
2
2
2
1
2
2
1
2
2
2
2
1
1
f
2
2
2
3
2
3
1
1
1
2
2

Description
isotropie
emulsion

unstable emulsion
emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

isotropic

isotropic

isotropic
unstable isotropic
unstable emulsion
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Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
60

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

3
4
2
1
1
2
2
2
2
2
1
1
2
2
2
1
1
1
2
3
1
1
1
2
3
1
1
2
2
1
2
1
1

Description
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
emulsion
emulsion
isotropic
unstable isotropic
unstable emulsion
emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic

23



Table B49 Pseudotemary phase system of IPM: Arlatone T Propan-2-ol = 4.1

=
OCOoO-AOTTPEWRN = S

PO PO PO PO DO OO DD —m—_,__ e [EEN

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

Water

Surfactant  Water

0
10
20
30
40
50
60
10
60
90
100
0
10
20
30
40
50
60
10
60
90
0
10
20
30
40
50
60
10
60
0
10

100
90
60
10
60
50
40
30
20
10
0
90
80
10
60
50
40
30
20
10
0
60
10
60
50
40
30
20
10
0
10
60

Phase

I\JI\)|_\|_\|—\-I>I\J|\DI\JI\DI\)|_\H|—\I\JCADCDI\JI\JHI\)|_\|_\|_\|_\I\DHHHI\DHH

Description
isotropic
emulsion

unstable liquid crystal
emulsion
emulsion
emulsion
unstable emulsion
isotropic
isotropic
isotropic
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable liquid crystal
unstable liquid crystal
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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No.

| T
34
3%
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
ol
52
53

55
26

58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant
20
30
40
50
60
70
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

Water
50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

2
3
1
1
1
2
2
2
2
2
1
1
2
2
3
2
1
1
2
2
1
1
1
2
2
1
1
2
3
1
2
1
1

Description
unstable emulsion
unstable emulsion

unstable liquid crystal

emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
emulsion
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic

215
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Table B50 Pseudotemary phase system of IPM: Tween80/Span80 (1:1): propan-2-

@oo\lcamhwm;._\g

coccocoPPOPPPOPOPPOPOPOPOOOCN OV Y M, PP PP PR —_
NHO@@\I@(ﬂhWI\Jl—‘o@m\IO—)m-&C&)I\)SO

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

ol = 1:1: water
Surfactant ~ Water
0 100
10 90
20 80
30 10
40 60
50 50
60 40
10 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
10 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
10 10
80 0
0 10
10 60

Phase

l\)l\)|—\|_\|_\I\.>I\.)I\JI\.)I\)I\J|—\|_\|_A|_ACJOI\JI\)(AJI\JI\)|_\HCJOI\)I\JI\>I\)|_\I\)I\J|_\

Description
isotropic
unstable emulsion
unstable emulsion
emulsion
unstable isotropic
unstable isotropic
unstable isotropic

unstable liquid crystal

unstable Isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstahle isotropic
emulsion
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion



Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
3

2
2
2
1
1
2
3
4
2
2
1
1
2
3
2
3
2
1
2
i
3
3
1
2
4
3
1
2
3
1
2
1
1

Description
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic

isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion

unstable liquid crystal

unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic

27
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Pseudotemary phase system of IPM: Tween80/Span80 (L:1): propan-2-

ol = (2:1): water

Surfactant  Water

0 100
10 90
20 60
30 10
40 60
50 50
60 40
10 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
10 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
10 10
80 0
0 10

10 60

Phase

H'\)'\)HH'\)'\)c&)l\)HNNHHHHNNNNNHHHHHHHNHHH

Description
isotropic
emulsion
emulsion

unstable emulsion
emulsion
isotropic
isotropic
isotropic
liquid crystal
Isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable isotropic
emulsion



Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase

|—\I\.)I\JI\.)CJOI\J|—\-|>CJQI\.)HMwNNNNC&)NI\JNMHNwI\)I\JI\)I\JHI\)I\)wN

Description
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic

isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
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Table B52  Pseudotemary phase system of IPM: Tween80/Span80 (1:1): propan-2-

=
o

O 0O N U1 -~ —

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

ol = (4:1); water
Surfactant  Water

0 100
10 90
20 80
30 10
40 60
50 50
60 40
10 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
10 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
10 10
80 0
0 10
10 60

Phase

RO NN OO N OO N e PO OO N OO P, P, P -

Description
isotropic
emulsion
emulsion
emulsion
emulsion

unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
Isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
emulsion



No. Oil Surfactant Water Phase Description
"3~ 30 20 50 2 unstable emulsion
30 30 40 2 unstable emulsion
H 3N 40 30 2 unstable isotropic
6 30 50 20 2 unstable liquid crystal
3 30 60 10 1 isotropic
B3N 10 0 2 unstable isotropic
39 40 0 60 2 unstable isotropic
40 40 10 50 1 emulsion

4 40 20 40 1 emulsion

2 40 30 30 3 unstable emulsion
43 40 40 20 1 isotropic

44 40 50 10 1 isotropic

45 40 60 0 2 unstable isotropic
46 50 0 50 2 unstable isotropic
47 50 10 40 4 unstable emulsion
48 50 20 30 3 unstable emulsion
49 50 30 20 2 unstable isotropic
50 50 40 10 1 isotropic

51 50 50 0 2 unstable isotropic
52 60 0 40 2 unstable isotropic
5 60 10 30 2 unstable emulsion
5 60 20 20 3 unstable emulsion
55 60 30 10 1 isotropic

5% 60 40 0 1 isotropic

57 10 0 30 2 unstable isotropic
58 70 10 20 2 unstable liquid crystal
5 10 20 10 3 unstable liquid crystal
60 70 30 0 1 isotropic

6l 80 0 20 2 unstable isotropic
62 80 10 10 3 unstable emulsion
63 80 20 0 2 unstable isotropic
64 90 0 10 2 unstable isotropic
65 90 10 0 2 unstable isotropic
66 100 0 0 1 isotropic



Table B53 Pseudotemary phase system of IPM: Tween80/Span80 (2:1): propan-2-
ol =

=
SwomowNo o~ we S

coLwLcoPPOPOOPOIOOPOOTOCTYOOCNYYOIDDYD PP, PP Y
N~ Mk, OO Ul AW NMNDPFPODLWoooOJIOo 0T R~RLWOPDOO

Oil
0
0
0
0
0
0
0
0
0
0

0
10
10
10
10
10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
30
30

1:1: water
Surfactant  Water
0 100
10 90
20 80
30 10
40 60
50 50
60 40
10 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
10 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
10 10
80 0
0 10
10 60

Phase

I\)I\)|_\|_\|_\I\DI\)I\JI\)I\)I\)HH|_\|_\I\)I\)|\)I\)I\)|\JH|—\I\)I\)I\)I\)I\)|_\|_\H|_\

Description
Isotropic
emulsion
emulsion
emulsion

unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
Isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
Isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion

/A



&8

SRRIB[BRS

RO OS S NS G RS S S BBNRRRNBE

588 RBRRIHITIBSBISIIS TSI IEEEESEEESIBBBBVO

B5o83880o88850o8588850o0838858385o38388583

ool

40
)
|

S

coBoBBosBBoEE8EoBBE8EToBEIS8E8ZTo

Surfactant V\%er Phase

RO L RO NN RN I GO N GO PN = PO PO PO PO P = = PO PO PO PO N = . PO PO N

Description.
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic

Isotropic

Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic

Isotropic

Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic

Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic

Isotropic
unstable isotropic
unstable emulsion
unstable isotropic

emulsion
unstable isotropic
unstable emulsion

emulsion
unstable isotropic
emulsion

Isotropic




Table B54 Pseudotemary phase system of IPM: Tween80/Span80 (2:1): propan-2-

=
S

RSN EIREBRRSwo—~Io o1~y

ol = 2:1; water

Surfactant  \\éter

BoRA[IE VNS oBRAIIERRBVSo8RIBBEBIsSo

100

STHoBENREIIIARoBBBEIZRIBSoSIBEIZISIBS

Phase
1
1
1
1
2
1
1
1
1
1
1
2
2
2
2
3
1
1
|
1
1
2
2
2
3
2
2
1
1
1
)
2

Description
isotropic
emulsion
emulsion
emulsion

unstable emulsion
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
isotropic
jsotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
isotropic
isotropic
Isotropic
unstable isotropic
unstable emulsion
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SRARIBRSSBUSFT AR

)]

5888V AIAIBIBIBISBIBEEEEEESESBBBBS

oBN=SoSNNSBodERNBSoIEERBS5oIBEEBS

o)
40
3
A

NBoBNBEo=BEBETZosS8EEIBos

Y
oolc—;o'c—;oolc—;

| Surfactant  Weter Phase

HNNNNNNCA)NNNNNNNHNN@NNHH'\.)CJL.)(JL)'\)'\)HHHN'\J

Description
unstable emulsion
unstable emulsion
unstable isotropic

isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

unstable Isotropic
unstale emulsion
unstable isotropic

unstable liquid crystal

unstable isotropic
unstable emulsion

unstable liquid crystal

unstable Isotropic

unstable liquid crystal

Isotropic
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Table B55 Pseudotemary phase system of IPM: Tween80/Span80 (2:1): propan-2-

=
S

RSN GREBRESwoo—~IooiEcro—y

ol = 4:1 water

Surfactant Water  Phase

0
10
2

SES

oB8sa

[
S5

SoRIBTERRSoSRIBIER

100

SHoENBEIRIARoEBBETZBIRVSo=SBBEIBSIBS

1
1
1
1
2
1
2
1
1
1
1
2
1
2
2
1
1
1
1
1
1
2
1
2
2
2
1
1
1
1
2
1

Description
isotropic
emulsion
emulsion
emulsion

unstable emulsion
emulsion
unstable isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
emulsion
unstable emulsion
wﬁ%m@m
jouid ¢
ﬂmmm
Isotropic
isotropic
isotropic
isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
isotropic
isotropic
unstable sotropic
emulsion
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Cd

RRARBBRBSBASIALBIIRBESELEE R

. Qi Surfactant \Weter  Phase Description
‘ unstable emulsion
unstale emulsion
unstable isotropic
Isotropic
Isotropic
Isotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
Isotropic
unstable isotropic
unstale emulsion
unstable emulsion
unstable liquid crystal
Isotropic
ISotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable liuidl crystal
ISotropic
unstable isotropic
unstable emulsion
Isotropic
unstable isotropic
unstable isotropic
isotropic

3
3
3
3

ocBoNEB oo sSodERNEESoBIERBS5o3IBER
cososNoEBBoEBBEoSEBEToEBBEZIBosB8ESH
RO = NN = GO N = PO PO PO N I OO OO P = PO WO I P P e o oo

5883833 IIBBIBBSBSBBIEEEEEEES



Table B56 Pseudotemary phase system of IPM: Brij30 PG =1:1: water

No.

RRNEEOEEEBRRE oo o wro—

Ol Surfactant  Weter
0 0 100
0 10 N
0 | S|
0 K| 0
0 40 60
0 N )
0 60 40
0 0 K|
0 5| |
0 0 10
0 100 0
10 0 0
10 10 S
10 | 0
10 R 60
10 40 )
10 ) 40
10 60 Rl
10 0 |
10 5| 10
10 0 0
| 0 8
0 10 0
| | 60
| R )
| 40 40
| ) R
| 60 |
| 0 10
| 80 0
K| 0 0
0 10 60

Phase

1

2
2
1
1
2
1
1
1
1
1
2
2
3
3
2
1
1
1
1
:
2
2
2
3
3
1
1
1
1
2
3

Description
isotropic
unstable emulsion
unstable emulsion
emulsion
emulsion
unstable liquidl crystal
Isotropic
isotropic

isotropic
isotropic
isotropic
unstable isotropic
AR
unstable liquid ¢
unstable liquid crystal
unstable Isotropic
liquid ¢
Isotropic
isotropic
isotropic
isotropic

unstable liuid crystal

unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic
isotropic
isotropic
Isotropic
unstable isotropic
unstable emulsion
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Ol Surfactant \\eger  Phase

=t

3

SS88BRRIIIIBBBBBSEBBESEEEEEEEBBBS

oBoBBo8BEBoE8BEo888B8Bs5o838E58350o3888358

Bos38BEoEBBEToSISBESBos538ES

L RO PO = PO NN = PO GO PO P = PO PO PO PO N I PO OO OO OO N I e O

Description
unstable emulsion
unstable emulsion

Isotropic

Isotropic

Isotropic

Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic

Isotropic

Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic

Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic

Isotropic
unstable isotropic
unstable emulsion
unstable isotropic

Isotropic
unstable isotropic
unstable emulsion

Isotropic
unstable isotropic

Isotropic

Isotropic
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Tahle B57 Pseudotemary phase system of IPM: Brij30: propylene glycol = 2:1: water

PRI s S S S S O R oI W &

N
o

STEIEDTISISI LS

0]

OO O OO IOODOO

Surfactant  \Wter
100

BoRA[ASWNSoSRATASBRHoILRIBAEBSES
SHoBENSIRAIROERBBEIZIBIRSoEISIBESBSBS

Phase
1
1
1
1
1
1
1
1
1
1
1
2
3
3
3
3
2
1
1
1
1
2
3
3
3
3
3
1
1
1
2
4

Description
isotropic
emulsion
emulsion
emulsion

I' eméljlsrlycl)sr%aj

jquid ¢

Iggugd crystal

liquid crystal
Isotropic
Isotropic
isotropic

unstable isotropic
unstable isotropic

unstable liquid crystal
unstable liquid crystal
unstable liquid crystal
unstable liquid crystal

liquid ¢
Ilgwd c%
Isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal
unstable liquid crystal

liquid crystal
Isotropic
isotropic
unstable isotropic
unstable emulsion



SRR

Ol  Surfactant  Weter  Phase

§8888855538888888888888%8888888888

ocsoNEBo8NEOSNNBoAEBNEoBEEBBEoIBIEBS

o)
4
3
A

10

coposNosNRBoERBEoESBEBEToEBB8EEBo

HHNHNNHNNNHNwNNHHwaNHHNwhNNHHHwhN

Description
unstable isotropic
unstable emulsion

unstable liquid crystal

isotropic

isotropic

Isotropic
unstable isotropic
unstable emulsion

(rstable liquid ¢
e b cmrystaltéj

unstable Isotropic
Isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
Isotropic
unstable isotropic
unstable emulsion

unstable liquid crystal

Isotropic
unstable isotropic
unstaole emulsion

Isotropic
unstable isotropic

isotropic

isotropic

231



232

Tahle B58 Pseudotemary phase system of IPM: Brij30: propylene glycol = 4:1: water

=
(=)

RSN RBEBREESwoo—~IoorEooro ¢

Ol  Surfactant  Weter
0 0 100
0 10 N
0 2 80
0 ) 10
0 | 60
0 5 )
0 60 |
0 10 )
0 80 2
0 o) 10
0 100 0
10 0 N
10 10 s
10 | 10
10 1) 60
10 | ()
10 5 |
10 60 )
10 10 2
10 8 10
10 0 0
| 0 S
| 10 10
| 2 60
| ) 5
| 40 |
2 ) 1)
| 60 2
| 10 10
| 80 0
0 0 10
0 10 60

Phase
1
1
1
1
1
1
1
1
1
1
|
2
3
3
3
3
2
2
2
1
1
2
3
3
3
3
2
2
1
1
2
4

Description
isotropic
emulsion
emulsion
emulsion
emulsion
emulsion
emulsion

_emulsion

liquid crystal
Isotropic
isotropic

unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic

unstable isotropic

unstable liouid crystal
unstable liquid crystal
unstable liquid crystal

isotropic

isotropic
unstable isotropic
unstaple emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal
unstable liquid crystal
unstable liquid crystal

isotropic

isotropic
unstable isotropic
unstable emulsion



SRR

)

588RRRAINTIIIBBBBIZIBIBBEEEEESSSBBBBS

BoiN=SoS8NBBodE8BEoZEERBS5oIBEEBS

D
Bos

58

RoENBBEoBERBEBETosSB8BEIZBoESES

| Surfactant  Weter  Phase

2
3
3
2
1
1
2
3
2
2
2
1
1
2
3
3
2
1
i
2
3
3
2
1
2
3
2
1
2
2
1
2
1
1

Description
unstable emulsion
unstable emulsion

unstable liquid ¢
unstable I|3U|d c%\l

jsotropic

Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion

unstable liquid crystal

isotropic
unstable isotropic
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
Isotropic
isotropic
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Table B59 Pseudotemary phase system of IPM: Brij97: propylene glycol =1:1: water

=
S

BRRSEEENsEREBRKRE W~ oc1Boor—y

0]

BSBEBEBEsoococcoccocococoo

10

Surfactant Water  Phase
0 100
10
|

HEoRAIIEBNSoSBRIABIEBBV=So38BIIBES

BHNoESRBESIRIROISBREIZIIBSoIIBEIZISBS

I\.)I\.)|_\|—\I\.)I\.)|—\I\.)I\.)I\.)I\.)|_\|._\H|—\|_\|—\I\JI\.)I\JI\.)|_\|_\|_\|_\|_\|_\|_\|_\|_\|_\|_\

Description
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic
isotropic

unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
emulsion
isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
emulsion
unstable emulsion
unstable isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
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588X RRAINIIBIBIBEBBZBEBEEEEESEBBBBSS

ooV NEBoIERNESoITERBSoIIEEBS

4
3
2

NRo=RBEoEBE8EZToBSES8888o5

coBBo=sBos

Ol Surfactant V\%er Phase

2
1
2
2
1
1
2
2
2
2
2
2
1
2
2
2
1
3
1
2
2
2
2
1
2
2
2
1
2
2
1
2
1
1

Description

unstable emulsion

emulsion
unstable emulsion
unstable isotropic

Isotropic

isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquic crystal

isotropic ~
unstable isotropic
unstable emulsion
unstable emulsion

emulsion

unstable liquid crystal

isotropic .
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion

isotropic
unstable isotropic
unstable emulsion
unstable emulsion

isotropic
unstable isotropic
unstable emulsion
isotropic
unstable isotropic
isotropic
isotropic
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Table B60  Pseudotemary phase system of IPM: Brij97: propylene glycol = 2:1:

0]
0
0
0
0
0
0
0
0
0
0

W ater

BoRNNBIERNSoLRIABEERNSHoZB8RIBESESs<

| Surfactant  Weter

100

SHoBRBEIRIRNo=BBEIZIIVRSoEISIBESSISS

Phase

I\)I\)|—\|—\I\)I\)I\)|—\I\JI\)I\)|_\|_\|__\|._a|—\|—\l\)l\Dl\)I\)|_\|_\|_\|_\|\)|\)|_\H|_\H|_\

Description
isotropic
isotropic
isotropic
isotropic
Isotropic

unstable isotropic
unstable isotropic
isotropic
isotropic
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
liquid crystal
Isotropic
isotropic
isotropic
isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
emulsion
unstable emulsion
unstable isotropic
liquid ¢

liquid crystal

Isotropic
unstable isotropic
unstable emulsion
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S
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SHSIIRST

O

oBoNEBoNsSoERNsBoIEBBSoZIERBS5oIBBEBS

| Surfactant  \W\eter

53

cosBosBNoERRoEBEoBSBEETosB8B8EEBoE3E

|_\I\>I\)|—\|—\I\)|—\I\.)|_\I\.)|_aNI\)HI\)HHI\)HHI\)HHI\)I\)HNNHHI\)I\M—\I\Dg

Description
unstable emulsion
emulsion

unstable liquid ¢
unstable_liauid crrgllsstaltél

liquid crystal
Isotropic
unstable isotropic
unstable emulsion
emulsion
unstable emulsion

unstable liquid crystal

liquid crystal
Isotropic
unstable isotropic
emulsion
emulsion
unstable isotropic
isotropic
isotropic
unstable isotropic
emulsion -
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
emulsion -
unstable emulsion
isotropic
unstable isotropic
emulsion
isotropic
unstable isotropic
isotropic
Isotropic
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Pseudotemary phase system of IPM: Brij97: propylene glycol = 4:1:

W ater

Surfactant Weter  Phase
0 100
10
2

BoRIABIERNBoBRIAIEEBRBSo8RIBBESS

SHoESBBEIIIRoBBIEEZBIBSo5BEEIZBSIBS

|—\l\>|_\|—\l\.)l\.)l\.)l\.)l\3|_\l\.)|—\|_\|—\|—\|—\HI\JI\>I\JI\J|_\|_\|—\|_\|—\|—\I\>|—\|_\|_\|_\

Description
Isotropic
Isotropic
isotropic
Isotropic

unstable isotropic

Ilqwg CrystaJ

lquid ¢

Ilawd crystal
Isotropic
Isotropic
Isotropic

unstable isotropic

unstable emulsion

unstable emulsion

unlstablg errr;}lsjtlesxion
lquid ¢

liquid crystal

liquid crystal

liquid crystal
liquid crystal
ISotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion

unstable liquid ¢
unstable |I3UId c%ta]tél

unstable Isotropic
liquid cry
Isotropic
unstable isotropic
emulsion
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SRR

)]

oBoNEBoMNEBoERNEBoIERBSoBIEBISI5oIBEEBI

cosoERosEN®oBNEBEoEREEToBBE8EEZIosEBBEZ

| Surfactant  Water  Phase

|_\I\.)I\)|_\|—\I\D|—\I\J|—\I\D|—\I\)I\)I\)I\J|—\|—\I\JH|—\I\J|—\|_\ool\)|_\l\)l\)|_\|_\oo|\_)|_\|_\

Description
emulsion
emulsion

unstable liquid ¢
unstaple I|3U|d crr%mtéj

liquid crystal
Isotropic
unstable isotropic
unstable emulsion
emulsion
nstable emulsion

unstable liquid crystal

liquid crystal
Isotropic
unstable isotropic
emulsion
emulsion
unstable isotropic
liquid cry
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion

unstable liquid crystal

Isotropic
unstable isotropic
emulsion -
unstable emulsion
isotropic
unstable isotropic
emulsion
Isotropic
unstable isotropic
Isotropic
Isotropic
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Pseudotemary phase system of IPM: Arlatone T: propylene glycol =

11 water

Surfactant  Weter  Phase Description
cr 0 w1 Isotropic
0 10 % 1 emulsion
0 2 & 1 emulsion
0 ) 0 2 unstable liquid crystal
0 4 0 3 unstable liquid crystal
0 ol N3 unstable liquid crystal
0 60 0H 2 unstable Isotropic
0 10 I QW unstable isotropic
0 &) N 2 unstable isotropic
0 9 = 2 unstable liquidl crystal
0 100 0 1 Isotropic
10 0 N2 unstable isotropic
10 10 X/ /522 unstable emulsion
0 2 0/ /52 unstable emulsion
0 X 0 2 unstable emulsion
10 4 N 2 unstable emulsion
0 X Y =2 unstable emulsion
0 & T unstable emulsion
0 70 N 2 unstable emulsion
10 &) 10 2 unstable liquid crystal
0 9 0 2 unstable liquid crystal
2 0 finsaid unstable Isotropic
2 10 n 2 unstable emulsion
0 2 0 2 unstable emulsion
2 J) N unstable emulsion
0 4 hH 3 unstable emulsion
2 ol Y 3 unstable emulsion
0 o N 3 unstable isotropic
0 10 0 2 unstable liquid crystal
0 0 2 unstable liquid crystal
X 0 n 2 unstable Isotropic
3 10 0 2 unstable emulsion
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ocBoNBOoBNSoOERNR=EoIERBEoBIEBBSoITZEEBS

il Surfactant  Water

cosoBNoENR®oERBEoESBBETZoESNBEZBo=SBBES

Phase
2
3
3
3
2
2
2
2
3
3
3
3
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
2
2
2
2
2
2
1

Description
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal
unstable liquid crystal

unstable Isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal

unstable Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstale emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstale emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
Isotropic
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Pseudotemary phase system of IPM: Arlatone T: propylene glycol =

2:1: water
Surfactant  \\éter
.

BoRIABIERBNRSoLRIABIERRSoZ8BIBESERE

SHOERBESIRIARoERBBEIZIIIBSoESIIBEEISBS

Phase
1
1
1
2
2
2
2
2
2
2
1
2
1
1
2
2
2
2
2
2
2
2
2
2
2
2
3
2
3
2
2
1

Description
Isotropie
emulsion
emulsion

unstable isotropie
unstable isotropie
unstable isotropie
unstable isotropie
unstable isotropie
unstable isotropie
unstable isotropie
Isotropie
unstable isotropie
emulsion
emulsion
unstable emulsion
unstable emulsion
unstale emulsion
unstable isotropic
unstable isotropic
unstable isotropic

unstable liquid crystal

unstable Isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

unstable isotropic
unstable isotropic

unstable liquid crystal

unstable Isotropic
emulsion
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SHRRIBSE

Ol Surfactant Weter Phase

ocEoNBEBo8NRsoERNEBoIEBREoBIERBSoIBEEBS

cosBoENoEN®WoENBREoERBETZoBSBEEEBoESBES

|_\I\DI\JI\DI\JI\DI\>|—\|—\I\JI\JI\D|—\|—\I\DI\JI\DOQI\)I\DI\DI\JI\DI\JI\DI\JHI\DI\DI\)OQI\DI\JI\J

Description
unstable emulsion
unstable emulsion

unstable emulsion

unstable liquid crystal
unstable liquid crystal
unstable liquid crystal

unstable Isotropic
emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

unstable Isotropic
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid ¢
unstable |I3UId cnrys/stmél

unstable Isotropic
emulsion
emulsion

unstable emulsion

unstable liquid crystal

unstable Isotropic
emulsion
emulsion
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
Isotropic
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Table B64  Pseudotemary phase system of IPMt Arlatone T: propylene glycol =

4:1: water

No. Ol Surfactant Water Phase Description

1 0 0 100 1 Isotropic

2 0 10 % 1 emulsion

3 0 2 ) 1 emulsion

4 0 J) n 2 unstable emulsion
5 0 40 0 2 unstable isotropic
6 0 ol N 2 unstable isotropic

7 0 60 hH 2 unstable isotropic

8§ 0 10 Y 2 unstable isotropic
9 0 &) 1= @2 unstable isotropic
0 0 % 0 2 unstable liquidl crystal
1 0 100 0 I Isotropic

2 1 0 N 2 unstable isotropic
B 1 10 0 2 unstable emulsion
u n 2 W) 22 unstable emulsion
L 10 0 / 7k unstable emulsion
o 10 4 W gt unstable emulsion
7 10 X 4 e unstable emulsion
B 10 @ ) unstable liquid crystal
9 10 10 15— unstable liquid crystal
0 10 & 10 l Isotropic

2 10 9 0 2 unstable liquid crystal
2 X 0 0 2 unstable Isotropic
AR 10 ONGKOR unstable emulsion
24 0 X 0 3 unstable emulsion
5 N 3 0 3 unstable emulsion
% 0 L 0 3 unstable emulsion
20 X o) Y 2 unstable emulsion
B 0 N 2 unstable liquid crystal
29 2 10 10 1 Isotropic
0 & 0 2 unstable liquid crystal
1 D 0 n 2 unstable Isotropic
2 3 10 0 2 unstable emulsion
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5888 RANIIIIIBISISABSEEEESEEESBSS8B83S

Bo8NEoS8NEBoIEBBEoIEEBBSoIBBEBS

.}
osos

| Surfactant  W\eter

cosoBNoER®oEREEoESRBETZoESBBEZBoEBBESH

Phase

|—\I\DI\DI\DI\JI\JI\J|_\I\DI\>I\)l—\l\)l\JNMMI\DI\)I\)I\)MI\wawl\DMMMwwwI\)

Description
unstable emulsion
unstable emulsion
unstable emulsion

unstable emulsion

unstable liquid crystal

unstable Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid ¢
nstable |I91UId cg/sSttal?l

unstable Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
emulsion
unstable isotropic
unstable isotropic
unstable emulsion
emulsion
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
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Pseudotemary phase system of IPM: Tween80/Span80 (1:1): propylene

glycol = 1:1: water

Al Surfactant Weter  Phase Description
-~ 0 0w 1 ISotropie
0 10 0 2 unstable emulsion
0 2 S 2 unstable emulsion
0 K| 0 1 emulsion
0 40 60 1 emulsion
0 G o) 1 emulsion
0 60 40 1 emulsion
0 10 R 1 emulsion
0 5| 2 2 unstable emulsion
0 9 10 1 Isotropic
0 100 0 1 Isotropic
10 0 N 2 unstable isotropic
10 10 5| 2 unstable emulsion
10 0 0 2 unstable emulsion
10 R 60 2 unstable emulsion
10 40 ) 2 unstable emulsion
10 ) 40 1 emulsion
10 o0 3 2 emulsion
10 0 | 2 unstable emulsion
10 &) 10 1 Isotropic
10 0 0 2 unstable isotropic
2 0 0 2 unstable isotropic
| 10 10 2 unstable emulsion
| 20 60 2 unstable emulsion
2 R ) 2 unstable emulsion
2 40 40 2 unstable emulsion
| ) K| 2 unstable emulsion
| 60 | 2 unstable emulsion
2 J0 10 1 Isotropic
0 0 2 unstable isotropic
J) 0 n 2 unstable isotropic
) 10 60 2 unstable emulsion
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5S8RV AANIIIBIBISIS IS S EEEEEEEI3BBBBRO

Surfactant Weter  Phase Description
2 ) 1 emulsion
) 0H 2 unstable emulsion
4) Y 4 unstable liquid crystal
ol 0 2 unstable Isotropic
60 0 2 unstable isotropic
10 0 2 unstable isotropic
0 0 2 unstable isotropic
10 N 3 unstable emulsion
X 0H 3 unstable emulsion
) Y 2 unstable emulsion
4 NN unstable liquid crystal
o) 0 2 unstable Isotropic
o0 0 2 unstable isotropic
0 X7/ \2 unstable isotropic
10 4y /i unstable emulsion
2 A /. ot unstable emulsion
J) X/ "R unstable isotropic
4 IJHED unstable isotropic
ol 0 2 unstable isotropic
0 = unstable isotropic
10 LGS unstable emulsion
2 N 3 unstable emulsion
) —=3 unstable liquid crystal
4) 0 1 Isotropic
0 Y 2 unstable isotropic
10 2 3 unstable emulsion
| 0 3 unstable isotropic
) 0 1 Isotropic
0 N 2 unstable isotropic
10 0 2 unstable isotropic
2 0 2 unstable isotropic
0 0 2 unstable isotropic
10 0 2 unstable isotropic
0 0 1 Isotropic
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Pseudotemary phase system of IPM:Tween80/Span80(l:1): propylene

glycol = 2:1: water

Surfactant  \\eter
)P

X

BoRABRIERNSBoSRIAIAERRSo8RIBIIER
SHOEBEIITISoBBBEIZRIBSoBSSBESBIBS

Phase

ROPNON — GO RO RO N RO PO PO N = = = PO PO PO PO PO N = = RO = oo PO PO RO —

Description
isotropic .
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
emulsion
unstable emulsion
unstable emulsion
isotropic
isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
emulsion
emulsion
Isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
isotropic
unstable isotropic
unstable isotropic
unstable emulsion
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SRR

Ol  Surfactant  Weter

3
3

ocBoNEBorNEoERN=EoIEBBSoBIERB5oIZEEBS

58

coBoBERoBENmoBBEBEoESRBEToESS8BEIZToEBE

Phase

|—\I\DI\DI\DI\JI\DI\)C}OC}OI\DI\JI\JI\JC}OI\JI\)I\)I\)C}QI\DI\JI\JI\DI\JOOOOI\JI\)I\)HI\DI\)I\)I\D

Description
unstable emulsion
unstable emulsion

unstable emulsion

unstable liquid crystal

Isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable isotropic

unstable liquid crystal

unstable sotropic
unstable isotropic

unstable liquid ¢
unstable Iiauid c%staltél

unstable Isotropic
unstable isotropic

unstable liquid crystal

unstable Isotropic

unstable isotropic

unstable isotropic
Isotropic
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Pseudotemary phase system of IPM: Tween80/Span80(l:1): propylene

glycol = 4:1: water

Surfactant Weter  Phase

100

BoRAT[ASVNSoSBRIABAERRESoIBRIBIEBSs<
SHosSRWEIIHBoEBREIZIIRBoESBBESBSBS

I\DI\JI\>|—\I\JI\DI\DI\DI\DI\JI\DI\J|—\I\)|—\|—\I\DI\JI\JI\JI\J|—\|—\I\JI\)I\DI\JI\DI\DI\JI\D|—\

Description
Isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
liquid crystal
ISotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
emulsion
emulsion

unstable liquidl crystal

Isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic

Isotropic
unstable isotropic
unstable isotropic
unstable emulsion
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Surfactant  Water  Phase

oBBBoE8BEoIERBSoBBEBBEoIZEEBS

BoBBBEoSBBEToBSBBEIZBo=S8ESZ

|

—RONOI RO RO PO PO N GO PO NN GO GO NI PO PP GO GO PO NI PO PO ORI PO PO

Description.
unstable emulsion
unstable emulsion
unstable isotropic
unstable isotropic

Isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid ¢
unstable |I9|UId crn}gtalt?l

unstable sotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

unstable Isotropic
unstable isotropic
unstable emulsion

unstable liouid ¢
unstable ||awd cr}rygttalél

unstable Isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
Isotropic
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Pseudotemary phase system of IPM: Tween80/Span80(2:1): propylene

glycol =1:1: water

Surfactant  Weter  Phase
b 4

A\

BoRA[IAS BN SoSBRARIERNSoS8IIBEES
SHosRBEIRIBoEBREIZIISIRSoSBBEEZISBS

I\Jl\.)I\.)|_\l\.)l\.)|—\I\JI\JI\JI\JI\J|—\l\Jl\JI\Jl\Jl\JI\JI\JI\Dl—\|—\I\JI\JI\JH|—\I\JI\JI\J|—\

Description
Isotropic
unstable emulsion
unstable emulsion
unstable emulsion
emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal
unstable liquid crystal

Isotropic
Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

unstable liquid crystal
unstable liquid crystal
unstable liquid crystal

Isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion

emulsion

unstable liquid ¢
unstable Ilgwd cnngtaltél

Isotropic
unstable isotropic
unstable isotropic
unstable emulsion
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Bo8N=SoS8NsBolEBBsSo8IZEBBS5oIEEBS

Do
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Surfactant  \Weter

cosoBENBoBENRBoENREoERBEETZosSBEEZ[osBBESZ

Phase
2
1
3
3
2
2
2
2
2
2
2
2
2
2
2
3
2
2
2
2
2
3
2
2
2
2
2
2
2
2
2
2
2
1

Description
unstable emulsion
emulsion
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
&

unstable liquid ¢
mmdﬂmm
unstable isotropic
unstable isotropic
05t I o
unstable liquid ¢
ummmemw
unstable Isotropic
unstable isotropic
unstable isotropic
g
unstable liuid ¢
ummw%mmm
unstable sotropic
unstable isotropic
o0t lud o
unstable liquid ¢
unstable Isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
Isotropic
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Pseudotemary phase system of IPM: Tween80/span80(2:1): propylene

glycol = 2:1: water

Surfactant Weter  Phase

100

BoRAFIERNSoSRIAIIERNSoZ8RIBIER=so

SHoENRBEIARAIARoEBBETZRIRSoSBEISISBS

RO RO RO RO RO = PO RO RO RO PO NI = RO PO PO PO N = =2 RO = = PO PO PO RO = PO PO —

Description
isotropic
unstable emulsion
unstable emulsion
unstable emulsion
emulsion
unstable emulsion
unstable emulsion

unstable liquid ¢
unstaple |I8UId c%

liquid crystal

Isotropic
unstable sotropic

emulsion

emulsion
unstable emulsion
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

Isotropic
unstable isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable emulsion
unstable emulsion

emulsion

unstable liquid ¢
unstahle Ilgwd c%ﬁj

unstable Isotropic
unstable isotropic
unstable emulsion
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Ol Surfectant Water  Phase Description.
Y X N 2 unstable emulsion
SV | hH 2 unstable emulsion
Y L Y 2 unstable emulsion
Y X N 2 unstable liquid crystal
SV | 0 2 unstable Isotropic
N 10 0 2 unstable isotropic
4 0 0 2 unstable isotropic
4 10 N 2 unstable emulsion
hH X 0H 2 unstale emulsion
0 Y 2 unstable emulsion
hH 4 N 2 unstable liquid crystal
0 X = a2 unstable Isotropic
0 o 0 2 unstable isotropic
% 0 7] 2 unstable isotropic
Gl 10 40 2 unstable emulsion
N 2 LN unstable emulsion
SV | N 2 unstable liquid crystal
N 4 1)/ 7o unstable Isotropic
N P 0 2 unstable isotropic
00 0 §) 7 unstable isotropic
60 10 N 2 unstable emulsion
0 2 71— unstable emulsion
0 0 2 unstable liquid crystal
0 4 0 2 unstable Isotropic
10 0 Y 2 unstable isotropic
10 10 ANGKOR Unstable emulsion
0 X 0 2 unstable liquid crystal
[V 0 2 unstable Isotropic
o) 0 N 2 unstable isotropic
o) 10 0 2 unstable emulsion
N 2 0 2 unstable isotropic
% 0 0 2 unstale isotropic
P 10 0 2 unstable isotropic
100 0 0 1 Isotropic
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Pseudotemary phase system of IPM: Tween80/Span80 (2:1): propylene

glycol = 4:1: water

Surfactant  Water
0 100
10 90
20 80
30 10
40 60
50 50
60 40
10 30
80 20
90 10
100 0
0 90
10 80
20 10
30 60
40 50
50 40
60 30
10 20
80 10
90 0
0 80
10 10
20 60
30 50
40 40
50 30
60 20
10 10
80 0
0 10

10 60

Phase

I\JI\DI\JI\)I\DI\DHNNHI\DI\)I\)I\)I\)HI\JI\DI\DHI\JHHI\JNI\JI\DI\JI\DI\JI\JH

Description
isotropic
unstable emulsion
unstahle emulsion
unstahle emulsion
unstable emulsion
unstahle emulsion
unstahle emulsion
unstahle emulsion
unstahle emulsion
liquid crystal
ISotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstahle emulsion
emulsion
unstable isotropic
unstable isotropic

unstable liquid crystal

unstable Isotropic
unstable isotropic
emulsion
unstable emulsion
unstahle emulsion
emulsion

unstable liquid crystal
unstable liquid crystal
unstable liquid crystal

unstable isotropic
unstable isotropic
unstable emulsion



No.

33

34
3

37
38
39
40
41
42
43
4
45
46
47
43
49
50

52
53
54
59
56
o7
58
59
60
61
62
63
64
65
66

Oil
30
30
30
30
30
30
40
40
40
40
40
40
40
50
50
50
50
50
50
60
60
60
60
60
10
10
10
10
80
80
80
90
90
100

Surfactant  Water

20
30
40
50
60
10
0
10
20
30
40
50
60
0
10
20
30
40
50
0
10
20
30
40
0
10
20
30
0
10
20
0
10
0

50
40
30
20
10
0
60
50
40
30
20
10
0
50
40
30
20
10
0
40
30
20
10
0
30
20
10
0
20
10
0
10
0
0

Phase
2

|_\I\)I\>I\)CJOI\)I\)CJOI\)I\JI\DI\JCJOI\DI\)I\)I\JI\DI\)I\)I\)I\)I\)I\)I\)I\)HI\)I\)I\)I\JI\)I\)

A&
S

e\

| o\ wll/ =
3 <2 \ .
L S
O
9 i\
., :‘.'- p-

Description
unstahle emulsion
unstable emulsion
unstahle emulsion
unstahle emulsion

unstable liquid crystal

unstable 1sotropic
unstable isotropic
emulsion
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

unstable Isotropic
unstable isotropic
unstable emulsion
unstable emulsion
unstable isotropic

unstable liquid crystal

unstable Isotropic
unstable isotropic
unstable emulsion
unstable isotropic
unstable isotropic
unstable isotropic
unstahle isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
unstable isotropic
isotropic
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APPENDIXC
TEM images of microemulsions
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Figure Cl IPM: Tween80/Span80=1.1:
water = 30:60:10

l 38“(8 7

Figure C3 IPM: Tween80/Span80
(2:1): water = 30:60:10
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Figure C2 caprylic/capric trigl?{ceride:
Tween80/Span80(1:1): water
= 30:60:10

(i

<3 ‘U?{ Wi o Him ;
Figure C4 caprylic/capric triglyceride:
Tween80/Span80 (2:1): water
=30:60:10



E 4 ) O R 2 8§10 I8 (88
Figure C5 IPM: Brij30: water Figure C6 caprylic/capric tri
30:60:10 ; BPing: water = 30

72 84

%ceride:
0:10

‘ .
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Figure C8 caprylic/capric triglyceride:
Brij97: water = 30:60:10
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Figure C9 IPM: Arlatone T. Figure CIO caerIic/capric triglyceride:
water = 30:60:10 Arlatone T: water ="30:60:10

T B
328 N =

ciqure CIL PM: Briio7- oroan-2-0l:  Figure C12 IPM: Brii97: pronylene
: water = JO: 30: 30: 10 : glycal: WjaterFi BB):/?»O: 30: 10
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Figure C13 IPM: Bri§'97 ropan-2-ol; Figure C14 1PM: Brg97: ropan-2-ol:
water = 30: 40: 20; 10 water = 30: 48: 12: 10

Figure C15 IPM: Tween 80: Span 80: Figure C16 IPM: Tween 80: Span 80:
Propan-2-ol; water - Propan-2-ol; water =
30: 20 10: 30: 10 30: 20: 10: 30: 10 with

Centella triterpene extract



B P ‘ -m iid
Figure C17 IPM: Tween 80; Span 80: ~ Figure C18 IPM: Tween 80: Span 80

gropan-Z;oI: water = 30; 20:10: gropan-z_-ol: water = 30: 20:10:
0: 10 with centella asiatica 0: 10 with centella asiatica

extract following method A1 extract following method A2



APPENDIX D
Flux and permeability from permeation study



Table D1 Cumulative amount permeation from microemulsion formula 1

Time (hr)

asiaticoside

0

1

6

12
24
36
48
60
72

Madecassic
ac0|d

1
6
12
24
36
48
60
12
Asiatic acid

0
1
6
12
24
36
48
60
12

Cumulative amount permeated (mg/ cm2)

m

0.0000
0.0000
0.0339
0.0402
0.0687
0.0960
0.1254
0.1246
0.1717

0.0000
0.0000
0.0167
0.0344
0.0600
0.0901
0.1173
0.1390
01912

0.0000
0.0000
0.0161
0.0205
0.0489
0.0668
0.0882
0.1156
0.1543

2

0.0000
0.0000
0.0382
0.0444
0.0808
0.1065
0.1266
0.1473
0.1664

0.0000
0.0000
0.0292
0.0493
0.0790
0.1110
0.1582
0.1655
0.2092

0.0000
0.0000
0.0294
0.0422
0.0657
0.0982
0.1237
0.1481
0.1851

3

0.0000
0.0000
0.0000
0.0553
0.0741
0.0964
0.1167
0.1350
0.1583

0.0000
0.0000
0.0283
0.0485
0.0836
0.1063
0.1338
0.1602
0.2291

0.0000
0.0000
0.0334
0.0391
0.0733
0.0969
0.1179
0.1436
0.1881

Mean

0.0000
0.0000
0.0240
0.0467
0.0745
0.09%
0.1229
0.1356
0.1655

0.0000
0.0000
0.0247
0.0441
0.0742
0.1025
0.1365
0.1549
0.2098

0.0000
0.0000
0.0263
0.0339
0.0626
0.0873
0.1099
0.1358
0.1758

D

0.0000
0.0000
0.0209
0.0078
0.0060
0.0060
0.0054
0.0114
0.0068

0.0000
0.0000
0.0070
0.0084
0.0125
0.0110
0.0206
0.0140
0.0189

0.0000
0.0000
0.0090
0.0117
00125
0.0177
0.0190
0.0176
0.0187



Table D2 Cumulative amount permeation from microemulsion formula 2

Time (hr)

asiaticoside

0

1

6

12
24
36
48
60
72

Madecassic
acold

1
6
12
24
36
48
60
72
Asiatic acid
0
1
6
12
24
36
48
60
72

Cumulative amount permeated (mg/cm?  Mean

1

0.0000
00133
0.0164
0.0227
0.0352
0.0673
0.0928
0.1250
0.1440

0.0000
0.0000
00275
0.0374
0.0395
0.0581
0.0808
0.1102
0.1287

0.0000
0.0000
0 0000
0.0140
00392
0.0670
0.0852
0.1051
0.1227

2

0.0000
0.0000
0.0000
0.0393
0.0721
0.1268
0.1470
0.1869
0.1956

0.0000
0.0000
0.0000
0.0145
0.0355
0.0752
0.0880
0.1238
0.1469

0.0000
0.0000
0.0000
0.0202
0.0364
0.0658
0.0749
0.1037
0.1216

3

0.0000
0.0000
0.0138
0.0166
0.0544
0.0673
0.0931
0.1264
0.1259

0.0000
0.0000
0.0102
0.0244
0.0426
0.0638
0.0904
0.1225
0.1365

0.0000
0.0000
0.0252
0.0387
0.0526
0.0727
0.0933
0.1161
0.1337

0.0000
0.0044
00101
0.0262
0.0539
0.0871
0.1110
0.1461
0.1552

0.0000
0.0000
0.0126
0.0254
0.0392
0.0657
0.0864
0.1188
01374

0.0000
0.0000
0.0084
0.0243
0.0427
0.0685
0.0844
0.1083
0.1260

D

0.0000
0.0077
0.0088
0.0118
0.0185
0.0344
0.0312
0.0353
0.0362

0.0000
0.0000
0.0139
0.0115
0.0035
0.0087
0.0050
0.0075
0.0091

0.0000
0.0000
0.0145
0.0129
0.0087
0.0037
0.0092
0.0068
0.0067
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Table D3 Cumulative amount permeation from microemulsion formula 3

Time (hr)

asiaticoside

0

1

6

12
24
36
48
60
12

Madecassic
ac0|d

1
6
12
24
36
48
60
72
Asiatic acid
0
1
6
12
24
36
48
60
12

Cumulative amount permeated (mg/ cm2)

1

0.0000
0.0000
0.0000
0.0000
0.0601
0.0716
0.0976
0.1110
0.1930

0.0000
0.0000
0.0256
0.0528
0.1055
0.1399
0.1843
0.2261
02654

0.0000
0.0000
0.0184
0.0291
0.0782
0.1116
0.1443
0.1745
0.209

2

0.0000
0.0000
0.0000
0.0345
0.0598
0.0767
0.1087
0.1163
0.2078

0.0000
0.0000
0.0199
0.0573
0.1188
0.1343
0.1914
0.2131
0.2698

0.0000
0.0000
0.0202
0.0453
0.1001
0.0934
0.1528
0.1865
0.2203

3

0.0000
0.0000
0.0273
0.03%
0.0642
0.0786
0.1053
0.1200
01911

0.0000
0.0000
0.0385
0.0693
0.1365
0.1746
0.2300
0.2643
0.2888

0.0000
0.0000
0.0401
0.0631
0.1147
0.1453
0.1895
02194
02445

Mean

0.0000
0.0000
0.0091
0.0247
0.0614
0.0756
0.1039
0.1158
0.1973

0.0000
0.0000
0.0280
0.0598
0.1202
0.14%
0.2019
0.2345
0.2746

0.0000
0.0000
0.0262
00458
0.0977
0.1168
0.1624
0.1935
0.2248

D

0.0000
0.0000
0.0157
0.0215
0.0024
0.0036
0.0057
0.0045
0.0091

0.0000
0.0000
0.0095
0.0085
0.0156
0.0218
0.0246
0.0266
0.0124

0.0000
0.0000
0.0120
0.0170
0.0184
0.0263
0.0239
0.0232
00179
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Table D4 Cumulative amount permeation from microemulsion formula 4

Time (hr)

asiaticoside

0

1

6

12
24
36
48
60
72

Madecassic
ac0|d

1
6
12
24
36
48
60
72
Asiatic acid

0
1
6
12
24
36
48
60
72

Cumulative amount permeated (mg/ cm2)

1

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0233
0.0407
0.0606
0.0720
0.0860

0.0000
0.0000
0.0000
0.0000
0.0000
0.0334
0.0537
0.0695
0.0802

2

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0098
0.0287
0.0409
0.0495
0.0579
0.0672

0.0000
0.0000
0.0000
0.0000
0.0165
0.0190
0.0287
0.0514
0.0571

3

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000
0.0324
0.0533
0.0613
0.0723
0.0842

0.0000
0.0000
0 0000
0.0000
0.0000
0.0353
0.0604
0.0799
0.0950

Mean

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0033
0.0281
0.0450
0.0571
0.0674
0.0791

0.0000
0.0000
0.0000
0.0000
0.0055
0.0292
0.0476
0.0669
0.0774

SD

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0056
0.0046
0.0072
0.0066
0.0083
0.0104

0.0000
0.0000
0.0000
0.0000
0.0095
0.0089
0.0167
0.0144
00191
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Table D5 Cumulative amount permeation from microemulsion formula 5

Time (hr)

asiaticoside

0

1

6

12
24

36
48

60

72

Madecassic
acdd

1
6
12
24
36
48
60
72
Asiatic acid
0
1
6
12
24
36
48
60
12

Cumulative amount permeated (mg/ cm2)

|

0.0000
0.0000
0.0000
0.0304
0.0483
0.0855
0.1214
0.1548
0.1696

0.0000
0.0000
0.0000
0.0000
0.0439
0.0658
0.0873
0.1076
0.1993

0.0000
0.0000
0.0000
0.0410
0.0535
0.0726
0.0915
0.1101
0.1576

2

0.0000
0.0000
0.0000
0.0391
0.0682
0.0993
0.1371
0.1623
0.1848

0.0000
0.0000
0.0000
0.0000
0.0408
0.0646
0.0866
0.1098
0.2056

0.0000
0.0000
0.0000
0.0350
0.0490
0.0676
0.0863
0.1063
0.2182

3

0.0000
0.0000
0.0000
0.0000
0.0311
0.0601
0.0879
0.1206
0.1546

0.0000
0.0000
0.0000
0.0000
0.0500
0.0900
0.1220
0.1607
0.1979

0.0000
0 0000
0.0000
0.0210
0.0334
0.0605
0.0792
0.1059
0.1306

Mean

0.0000
0.0000
0.0000
0.0232
0.0492
0.0816
0.1155
0.1459
0.1697

0.0000
0.0000
0.0000
0.0000
0.0449
0.0735
0.0986
0.1260
0.2009

0.0000
0.0000
0.0000
0.0323
0.0453
0.0669
0.0857
0.1075
0.1688

D

0.0000
0.0000
0.0000
0.0205
0.0185
0.0198
0.0251
0.0223
0.0151

0.0000
0.0000
0.0000
0.0000
0.0047
0.0143
0.0203
0.0300
0.0041

0.0000
0.0000
0.0000
0.0103
0.0106
0.0061
0.0061
0.0023
0.0448
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Table D6 Cumulative amount permeation from microemulsion formula 6

Time (hr)

asiaticoside

0

1

6

12
24
36
48
60
12

Madecassic
ac0|d

1
6
12
24
36
48
60
72
Asiatic acid

0
1
6
12
24
36
48
60
72

Cumulative amount permeated (mg/ cm?)

m

0.0000
0.0000
0.0000
0.0000
0.0334
0.0495
0.0655
0.0978
0.1195

0.0000
0.0000
0.0046
0.0406
00796
0.1283
0.1804
0.2239
0.2749

0.0000
0.0000
0.0000
0.0318
0.0579
0.0882
0.1233
0.1517
0.1858

2

0.0000
0.0000
0.0000
0.0245
0.0365
0.0531
0.06%9
0.0943
01128

0.0000
0.0000
0.0000
0.0465
0.0908
0.1503
0.1951
0.2257
0.2951

0.0000
0.0000
0.0000
0.0464
0.0764
0.1156
0.1494
01719
0.2109

3

0.0000
0.0000
0.0000
0.0137
0.0268
0.0423
0.0998
0.1292
0.1465

0.0000
0.0000
0.0000
0.0364
0.0767
0.1348
0.1789
0.2201
0.2679

0.0000
0.0000
0.0000
0.0243
0.0530
0.0915
0.1234
0.1563
0.1880

Mean

0.0000
0.0000
0.0000
0.0127
0.0323
0.0483
0.0784
0.1071
0.1262

0.0000
0.0000
0.0015
0.0412
0.0824
0.1378
0.1848
0.2233
0.2793

0.0000
0.0000
0.0000
0.0342
0.0624
0.0984
0.1320
0.1600
0.1949

SD

0.0000
0.0000
0.0000
0.0123
0.0049
0.0055
0.0187
0.0192
0.0178

0.0000
0.0000
0.0026
0.0050
0.0074
0.0113
0.0089
0.0028
0.0141

0.0000
0.0000
0.0000
0.0113
0.0123
0.0150
0.0150
0.0106
0.0139
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Table D7 Cumulative amount permeation from microemulsion formula 7

Time (hr)

asiaticoside
0
1
6
12
24
36
48
60
72
Madecassic
acid
0
1
6
12
24
36
48
60
72
Asiatic acid
0
1
6
12
24
36
48
60
12

Cumulative amount permeated (mg/cm2  Mean

1

0.0000
0.0000
0.0000
0.0000
0.0000
0.0300
0.0380
0.0583
0.0726

0.0000
0.0000
0.0273
0.0559
0.1033
0.1500
0.1933
0.2489
0.2825

0.0000
0.0000
0.0000
0.0362
0.0666
0.0931
0.1256
0.1563
0.1793

2

0.0000
0.0000
0.0000
0.0292
0.0371
0.0458
0.0528
0.0730
0.0840

0.0000
0.0000
0.0210
0.0368
0.0634
0.0974
0.1222
0.1555
0.1825

0.0000
0.0000
0.0267
0.0398
0.0571
0.0838
0.1001
0.1259
0.1454

3

0.0000
0.0000
0.0000
0.0281
0.0362
0.0448
0.0549
0.0739
0.0902

0.0000
0.0000
0.0095
0.0238
0.0476
0.0771
0.1160
0.1410
0.1682

0.0000
0.0000
0.0000
0.0158
0.0334
0.0518
0.0792
0.0997
0.1159

0.0000
0.0000
0.0000
0.0191
0.0244
0.0402
0.0486
0.0684
0.0823

0.0000
0.0000
0.0193
0.0389
0.0714
0.1082
0.1438
0.1818
0.2111

0.0000
0.0000
0.0089
0.0306
0.0523
0.0762
0.1016
0.1273
0.1469

D

0.0000
0.0000
0.0000
0.0165
0.0212
0.0088
0.0092
0.0088
0.0089

0.0000
0.0000
0.0090
0.0161
0.0287
00376
0.0429
0.0586
0.0623

0.0000
0.0000
0.0154
0.0129
0.0171
0.0217
0.0233
0.0283
0.0318
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Table D8 Cumulative amountpermeation from microemulsion formula 8

Time (hr)

asiaticoside
0
1
6
12
24
36
48
60
12
Madecassic
acid
0
1
6
12
24
36
48
60
12
Asiatic acid
0
1
6
12
24
36
48
60
12

Cumulative amount permeated (mg/cm2 ~ Mean

1

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0071
0.0225
0.0431
0.0655
0.0947
0.1110

0.0000
0.0000
0.0000
0.0000
0.0241
0.0421
0.0631
0.0876
0.1007

2

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0168
0.0366
0.05%
0.0802
0.1100
0.1304

0.0000
0.0000
0.0000
0.0000
0.0389
0.0577
0.0763
0.1010
0.1167

3

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0078
0.0234
0.0417
0.0587
0.0839
0.0995

0.0000
0.0000
0.0000
0.0000
0.0169
0.0324
0.0457
0.0639
0.0789

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0106
0.0275
0.0481
0.0682
0.0962
0.1136

0.0000
0.0000
0.0000
0.0000
0.0266
0.0441
0.0617
0.0842
0.0988

D

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0054
0.0079
0.0099
0.0110
0.0131
0.0156

0.0000
0.0000
0.0000
0.0000
0.0112
0.0128
0.0154
0.0188
0.0189
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Table D9 Cumulative amount permeation from microemulsion formula 9

Time (hr)

asiaticoside

0

1

6

12
24
36
48
60
72

Madecassic
acold

1
6
12
24
36
48
60
72
Asiatic acid
0
1
6
12
24
36
48
60
72

Cumulative amount permeated (mg/ cm2)

m

0.0000
0.0286
0.0574
0.1261
0.2108
0.2509
03199
0.3828
0.4281

0.0000
0.0000
0.0051
0.0211
0.0473
0.0513
0.0649
0.0912
0.1069

0.0000
0.0000
0.0183
0.0310
0.0430
0.0533
0.0671
0.0831
0.0992

2

0.0000
0.0000
0.0481
0.0907
0.1547
0.1908
0.2494
0.2851
0.3353

0.0000
0.0000
0.0150
0.0286
0.0530
0.0573
0.0748
0.0914
0.1156

0.0000
0.0000
0.0321
0.0443
0.0627
0.0699
0.0850
0.0987
0.1150

3

0.0000
0.0000
0.0334
0.1129
0.1925
0.2525
0.3379
0.4077
0.4549

0.0000
0.0000
0.0080
0.0215
0.0368
0.0476
0.0631
0.0840
0.0988

0.0000
0.0000
0.0085
0.0201
0.0337
0.0378
0.0501
0.0630
0.0749

Mean

0.0000
0.009
0.0463
0.1099
0.1860
02314
0.3024
0.3585
0.4061

0.0000
0.0000
0.0094
0.0237
0.0457
0.0521
0.0676
0.0889
0.1071

0.0000
0.0000
0.019%
0.0318
0.0465
0.0536
0.0674
0.0816
0.0964

D

0.0000
0.0165
0.0121
0.0179
0.0286
0.0352
0.0468
0.0648
0.0628

0.0000
0.0000
0.0051
0.0042
0.0083
0.0049
0.0063
0.0042
0.0084

0.0000
0.0000
0.0119
0.0122
0.0148
0.0161
0.0174
0.0179
0.0202
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Table DIO Cumulative amount permeation from microemulsion formula 10

Time (hr)

asiaticoside
0
1
6
12
24
36
48
60
72
Madecassic
acid
0
1
6
12
24
36
48
60
72
Asiatic acid
0
1
6
12
24
36
48
60
72

Cumulative amount permeated (mg/ cm2

1

0.0000
0.0000
0.0000
0.0000
0.0708
0.1221
0.1407
0.1652
0.1985

0.0000
0.0000
0.0000
0.01%
0.0350
0.0535
0.0602
0.0702
0.0860

0.0000
0.0000
0.0000
0.0000
0.0395
0.0489
0.0585
0.0703
0.0840

2

0.0000
0.0000
0.0000
0.0401
0.0819
0.1163
0.1560
0.1914
0.2184

0.0000
0.0000
0.0000
0.0164
0.0323
0.0459
0.0598
0.0766
0.0892

0.0000
0.0000
0.0000
0.0000
0.0351
0.0450
0.0577
0.0705
0.0834

3

0.0000
0.0000
0.0000
0.0317
0.0870
0.1266
0.1675
0.2106
0.3006

0.0000
0.0000
0.0000
0.0055
0.0193
0.0287
0.0420
0.0548
0.0870

0.0000
0.0000
0.0000
0.0000
0.0055
0.0090
0.0135
0.0306
0.0653

Mean

0.0000
0.0000
0.0000
0.0239
0.0799
0.1217
0.1547
0.1891
0.2391

0.0000
0.0000
0.0000
0.0138
0.0289
0.0427
0.0540
0.0672
0.0874

0.0000
0.0000
0.0000
0.0000
0.0267
0.0343
0.0432
0.0571
0.0776

SD

0.0000
0.0000
0.0000
0.0211
0.0083
0.0052
0.0135
0.0228
0.0541

0.0000
0.0000
0.0000
0.0073
0.0084
0.0127
0.0104
0.0112
0.0016

0.0000
0.0000
0.0000
0.0000
00185
0.0220
0.0258
0.0230
0.0107
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Table D12 Cumulative amount permeation from microemulsion formula 12

Time (hr)

asiaticoside

0

1

6

12
24
36
48
60
12

Madecassic
aco|d

1
6
12
24
36
48
60
72
Asiatic acid

0
1
6
12
24
36
48
60
72

Cumulative amount permeated (mg/ cm2)

1

0.0000
0.0000
0.0000
0.0000
0.0162
0.0213
00431
0.0743
0.0966

0.0000
0.0000
0.0108
0.0282
0.0522
0.0692
0.0947
0.1263
0.1439

0.0000
0.0000
0.0054
0.0279
0.0457
0.0641
0.0888
0.1309
0.1566

2

0.0000
0.0000
0.0000
0.0000
0.0252
0.0372
0.0607
0.0968
0.1187

0.0000
0.0000
0.0230
0.0381
0.0678
0.0904
0.1209
0.1517
0.1679

0.0000
0.0000
0.0208
0.0506
0.0649
0.0887
0.1182
0.1598
0.1832

3

0.0000
0.0000
0.0000
0.0000
0.0385
0.0509
0.0785
0.1139
0.1348

0.0000
0.0000
0.0212
0.0335
0.0623
0.0862
0.1209
0.1434
0.1610

0.0000
0.0000
0.0194
0.0444
0.0589
0.0841
0.1130
0.1630
0.1798

Mean

0.0000
0.0000
0.0000
0.0000
0.0266
0.0365
0.0608
0.0950
0.1167

0.0000
0.0000
0.0183
0.0333
0.0608
0.0819
0.1122
0.1404
0.1576

0.0000
0.0000
0.0152
0.0410
0.0565
0.0790
0.1067
0.1512
01732

SD

0.0000
0.0000
0.0000
0.0000
0.0112
0.0149
0.0177
0.0199
0.0192

0.0000
0.0000
0.0066
0.0050
0.0079
0.0112
0.0152
0.0130
0.0123

0.0000
0.0000
0.0085
0.0118
0.0098
0.0130
0.0157
0.0177
0.0145
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Table D13 Cumulative amount permeation from microemulsion formula 13

Time (hr)

asiaticoside
0
1
6
12
24
36
48
60
72
Madecassic
acid
0
1
6
12
24
36
48
60
72
Asiatic acid
0
1
6
12
24
36
48
60
72

Cumulative amount permeated (mg/ cm") ~ Mean

1

0.0000
0.0000
0.0000
00000
00000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0205
0.0410
00833
0.1029
0.1250
0.1498

0.0000
0.0000
0.0000
0.0193
0.0389
00639
0.0792
0.1052
0.1298

2

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0121
0.0349
0.0604
0.1019
0.1215
0.1550
0.1644

0.0000
0.0000
0.0000
0.0312
0.0506
0.0888
0.1077
0.1333
0.1431

3

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0079
0.0285
0.0493
0.0859
0.1054
0.1255
0.1472

0.0000
0.0000
0.0000
0.0248
0.0432
0.0683
0.0901
0.1103
0.1331

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0067
0.0280
0.0502
0.0904
0.1099
0.1352
0.1538

0.0000
0.0000
0.0000
0.0251
0.0442
0.0737
0.0924
0.1163
0.1353

D

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0062
00072
0.0097
0.0101
0.0101
0.0172
0.0092

0.0000
0.0000
0.0000
0.0060
0.0059
0.0133
0.0144
0.0150
0.0069
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Table D14 Cumulative amount permeation from microemulsion formula 14

Time (hr)

asiaticoside

0

1

6

12
24
36
48
60
12

Madecassic
aco|d

1
6
12
24
36
48
60
72
Asiatic acid

0
1
6
12
24
36
48
60
72

Cumulative amount permeated (mg/ cm2)

1

0.0000
0.0000
0.0000
0.0000
0.0019
0.0022
00022
0.0128
0.0149

0.0000
0.0000
0.0000
0.0047
0.0279
0.0739
0.0927
0.1417
0.1618

0.0000
0.0000
0.0000
0.0058
0.0238
0.0652
0.0805
0.1038
0.1167

2

0.0000
0.0000
0.0000
0.0000
0.0009
0.0010
0.0012
0.0150
0.0228

0.0000
0.0000
0.0162
0.0431
0.0797
0.1048
0.1290
0.1757
0.1948

0.0000
0.0000
0.0156
0.0367
0.0570
0.0899
0.1098
01327
0.1449

3

0.0000
0.0000
0.0000
0.0000
0.0178
0.0214
0.0250
0.0349
0.0500

0.0000
0.0000
0.0000
0.0269
0.0477
0.0844
0.1039
0.1239
0.1457

0.0000
0.0000
0.0146
0.0277
0.0461
0.0712
0.0930
01132
0.1360

Mean

0.0000
0.0000
0.0000
0.0000
0.0069
0.0082
0.0095
0.0209
0.0292

0.0000
0.0000
0.0054
0.0249
0.0518
0.0877
0.1085
0.1471
0.1674

0.0000
0.0000
0.0100
0.0234
0.0423
0.0754
0.0945
0.1166
0.1326

D

0.0000
0.0000
0.0000
0.0000
0.0095
0.0114
0.0134
0.0122
0.0184

0.0000
0.0000
0.0093
0.0193
0.0262
0.0157
0.0186
0.0263
0.0250

0.0000
0.0000
0.0087
0.0159
0.0169
0.0129
0.0147
0.0148
0.0144
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Table D15 Cumulative amount permeation from microemulsion formula 15
Time (r)  Cumulative amount permeated (my/ cmd  Mean
1 2 3

aslaticosice

0 0.0000 0.0000 0.0000  0.0000 0.0000
1 0.0000 0.0000 00000 00000 0.0000
6 0.0285 0019 00091 00191 00097
2 0.0433 00334 00250 00339 00091
24 0.0877 0.1008 00787 00890 00111
b 0.1146 0.1369 01129 01215 00134
43 0.1727 0.20%4 01787 0185 00174
60 0.2009 0.2454 02129 02197 00230
7 0393 0.5422 04828 04748 0.0718
I\/Ia%ecfgssm
0 0.0000 0.0000 00000  0.0000 0.0000
1 0.0000 0.0293 00000 0009 00172
6 0.033%5 0.0444 00280 00353 00084
12 00928 0.1146 0108 01053 00112
24 0.1947 0.2212 02019 02059 00137
% 02459 0.2978 02700 02713 0.0260
43 0.3462 0.3944 03592 03666 00249
60 04169 04598 04314 04360 00218
2 05291 06125 05815 05744 00422
Asiatic acid
0 0.0000 0.0000 00000 00000 0.0000
1 0.0000 0.0000 00000 00000 0.0000
6 0.0345 00372 00245 00321 0.0067
v, 0.1043 0.0990 0045 00992 00049
24 02197 01973 01797 01939 00201
% 0.299%4 0.2693 02441 02709 00277
43 04172 0.3631 03360 03721 00414
60 05192 04258 03%8 04470 00644
I 06317 0.5562 05303 05728 00527
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Table D16 Cumulative amount permeation from microemulsion formula 16

Time () Cumulative amount permeated (mg/cmd  Mean D
1 2 3
aslaticosice

0 0.0000 0.0000 00000  0.0000 0.0000
1 0.0000 0.0000 00000  0.0000 0.0000
6 0.0000 0.0000 00000  0.0000 0.0000
v, 0.0000 0.0000 0018 00061 0.0106
24 0.0000 0.0261 00264 00175 00152
3 0.0000 0.0359 00316 0025 0019%
43 0.0264 0.0472 00372 00369 00104
60 0.0397 0.0549 00414 00453 (0.0083
7 002 0.0686 00645 0058 0.0089
I\/Iagcefgssm
0 0.0000 0.0000 00000  0.0000 0.0000
1 0.0000 0.0000 0.0000  0.0000 0.0000
6 0.0000 0.0000 0.0000  0.0000 0.0000
12 0.0000 0.0000 00000  0.0000 0.0000
24 0.0000 0.0000 00000  0.0000 0.0000
3 0.0060 0.0099 00000 00053 0.0050
43 0.0084 0.0139 00000 00074 0.0070
60 00118 0.0182 00000 00100 0.0092
12 00156 0.0228 00031 00138 00100
Asiatic acid
0 0.0000 0.0000 00000  0.0000 0.0000
1 0.0000 0.0000 0.0000  0.0000 0.0000
6 0.0000 0.0000 00000 00000 0.0000
12 0.0000 0.0000 00000  0.0000 0.0000
24 0.0000 0.0000 00000 00000 0.0000
3 0.0000 0.0000 00000  0.0000 0.0000
43 0.0000 0.0000 00000 00000 0.0000
60 0.0000 0.0000 00000 00000 0.0000
[/ 00073 0.0147 00045 00089 0.0053
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Table D17 Cumulative amount permeation from microemulsion formula 17

Time (r)  Cumulative amount permeated (mg/cmd - Mean SD
1 2 3

aslaticoside
0 0.0000 0.0000 00000  0.0000 0.0000
1 0.0000 0.0000 0.0000 00000 0.0000
6 0.0635 0.0000 00598 00411 0.03%
12 0.1618 0.0000 01660 01093 0.0947
24 0.2137 02179 02484 02267 00189
) 0.2804 0.3068 03388 03086 0.0292
48 0.3420 0.4056 04119 03865 00387
60 03962 0.4691 04713 04455 0.0427
2 04545 0.5425 05319 05097 0.0480

Ma%e| Ic

0.0000 0.0000 0.0000 00000 0.0000
1 0.0000 0.0000 00000 00000 0.0000
6 0.0000 0.0000 0.0000 00000 0.0000
12 0.0000 0.0000 0.0000 00000 0.0000
24 0.0000 0.0000 00000 00000 0.0000
% 0.0000 0.0000 0.0000 00000 0.0000
48 0.0000 0.0000 00000  0.0000 0.0000
60 0.0000 0.0000 00000  0.0000 0.0000
~72 00000 0.0000 00000  0.0000 0.0000
Asiatic acid
0 0.0000 0.0000 00000  0.0000 0.0000
1 0.0000 0.0000 00000  0.0000 0.0000
6 0.0000 0.0000 00000  0.0000 0.0000
12 0.0000 0.0000 0.0000 00000 0.0000
24 0.0000 0.0000 00000 00000 0.0000
3 0.0000 0.0000 00000  0.0000 0.0000
48 0.0000 0.0000 0.0000 00000 0.0000
60 00000 0.0000 00000 00000 0.0000
[/ 0.0000 0.0000 0.0000 00000 0.0000



Table D18 The flux ofasiaticoside from microemulsions.

Formula

s BERREBswcmo—wooci=coro—

Table D19 The flux of madecassic acid from microemulsions.

Formula

ESERE BB womo—wo s> ooro—

Flux ( ffg’hrmﬁ)
2. 1582 2.1949 2.0864
1954 29812 18%3
21237 2619 22610
0.0000 00000  0.0000
20012 27119 25452
19200 15979 23490
1235 10983 11819
00000 00000  0.0000
h8HT 44865 64536
30819 32209 42108
1314 LA18 20747
16163 19810 22100
0.0000 00000  0.0000
05280  08%1 07256
46505 62933 56350
141600 1040 06779
00037 84883  7.3003
Flux ((irg%lzhr.cm
25092 27910 28417
16400 21646 19583
36820 36517 40790
1490 09932 13071
28780 29924 3225
4015 42180 39928
39750 25141 24012
L7090 19501 1532
14710 14839  13H
11%5 12910  1.2069
41114 42855 4190
20041 23319 2.2660
22008 24231 21051
26049 2734 2142
12283 1914 17614
03085 04498  0.2549
00000 00000  0.0000

Mean

Vean

2.7180
19210
3. 8042

261
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Table D20 The flux ofasiatic acid from microemulsions.

Formula Flux (p%IZhr.cnﬂ : Mean D

2040 24249 23800  221% 02139

66 18  1ple 18020 00603
29067 3008 3B 31051 0241
16368 0% 19 1%2‘{8 05125

. 19063 . .
27002 29801 281% 2831 01405
26118 19162 17612 2094 04530
17030 18768 1070 1620 0.2920

b 25 19%  19% 01430
18989 20636 18706 1943 01042
8831 7H283 71508 78Ml (8940
06081 129  03/%2 0738 0439
00000 - 00000 00000 00000  0.0000

EsSbBER BERREEswoco—wooiooro—
—T _C;Q_ k r H
~ [o'e)
N
(NS
[J%)
BL
=
o
[Ea]
]
=
o
~
=
H
82

Table D21 The permeaility of asiaticoside from microemulsions.
Formula fermibilityx 10 (cm?/hr)3 Mean D
I

021% 02182 0264 02720 00070
02523 0382 02450 02942 00789
03015 03381 02018 0371 00313
00000 00000 00000 00000  0.0000

R E kRS woco—wooci~w™ 12—
S ~
WIS
o
&
o
i
o
]
o =)
lo's)
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HH
o
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o
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O
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Table D22 The permeability of madecassic acid from microemulsions.

Formula Permibility X210'J (clehr)3 Mean D

03/63  041% Q42711 04076  0.0274
02047 03748 0380 0358 00501
0569 0945 0635 0531 00369
0337  023%0 03098 0293 0052
04105 04891  05%7  04%5 0.0286

E kbR wooo—wooi~ooro—
% ~ =
o
[N
o
]
>
o
)
|
o
O
o
nN
(]
—
rO
o
o
S

[ 12 . . '
16 02258 029 0185 02412 00737
17 00000 - 00000 00000 00000  0.0000

Table D23The permeahility of asiatic acid from microemulsions.
Formula fermibility x210'3 (cm?lhr)3 Mean D

1 03098 04766 04618 04481  0.040
2 0371 0371 0372 0389 00128
3 06552 06668 07425 06882 00474
4 04714 02743 0531 04303 01416
9 0400 05663 04113 04712 00833
6 0649 07007 06628 0666l 0030
[ 06936 09089  Q46/7 05567 01203
8 04191 04619 0326 04009 00719
9 02948 03242 02318 028% 00412
10 03009 0308 02340 02812 00410
1l 0857 0021 01309  061% 04249
2 05262  05%9 01019 04080  0.2674
13 04840 05056  04%6 05107 00367
14 04926  053%3 0482 05043 00210
[ 16560 140rr 1372 14668 01672
16 04773 0947 02916 05/%9 0342
17 00000 00000 00000 00000  0.0000



APPENDIX E
Data Statistic Analysis
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Table El  Independent samples test for comparison permeability of asiaticoside
frommicroemulsion comprising diifferent oils & Tween 80: Span 80 1.1

Levene's Test t-test for
for Equality Equality of df Sig. (2-tailed) Mean Std. Error
of Variances Means Difference  Difference
F Sig. t
Equal 12.984 .023 -.484 4 .654  -.000022133 .0000457451
variances
assumed
Equal -.484 2.032 .676  -.000022133 .0000457451
variances not

assumed
Based on observed means.
* The mean difference is significant at the .05 level

Table 2 Independent samples test for comparison permeability of asiaticosice
frommicroemulsion comprising different oils at Tween 80: Span 80 2.1

Levene’s Test t-test for
for Equality Equality of df Sig. (2-tailed) Mean Std. Error
of Variances Means Difference  Difference
F Sig. t
Equal 11.177 .029 18.088 4 .000 .000327133* .0000180852
variances
assumed
Equal 18.088  2.000 .003 .000327133* .0000180852
variances not
assumed

Based on observed means.
* The mean difference is significant at the .05 level

Table 3 Incependent samples test for comparison permeability of asiaticosice
frommicroemulsion comprising different oils at Brj 3)

Levene's Test t-test for
for Equality Equality of df Sig. (2-tailed) Mean Std. Error
of Variances Means Difference  Difference
F Sig. t
Equal 2.997 .158 2.974 4 .041  .000089000* .0000299288
variances
assumed
Equal 2.974 2.202 .086 .000089000 .0000299288
variances not
assumed

Based on observed means.
*The mean difference is significant at the .05 level
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Table E4  Independent samples test for comparison permeability of asiaticoside

from microemulsion comprising different oils at Brij 97

Levene's Test t-test for
for Equality Equality ol di Sig. (2-tailed) Mean Std. Error
of Variances Means Difference  Difference
F Sig. t
Equal 6.398 .065 29.806 4 .000 .000198000* .0000066430
variances
assumed
Equal 29.806 2.000 .001 .000198000* .0000066430
variances not
assumed

Based on observed means.
* The mean difference is significant at the .05 level

Table E5  Inclependent samples test for comparison permeability of asiaticosice
from microemulsion comprising different oils at Arlatone T

Levene's Test t-test for
for Equality Equality of df Sig. (2-tailed) Mean Std. Error
of Variances Means Difference  Difference
F Sip- t
Equal .826 415 2.984 4 .041 .000289667* .0000970671
variances
assumed
Equal 2.984 3.340 .051 .000289667 .0000970671
variances not
assumed

Based on observed means.
* The mean difference is significant at the .05 level

Table E6  Indepencent samples test for comparison permeability of macecassic acid
from microemulsion comprising different oils at Tween 80: Span &) L1

Levene's Test t-test for
for Equality Equality of df Sig. (2-tailed) Mean Std. Error
of Variances Means Difference  Difference
F Sig. t
Equal .607 480 2.482 4 .068 .000081800 .0000329611
variances
assumed
Equal 2.482  3.099 .086 .000081800 .0000329611
variances not
assumed

Based on observed means.
*The mean difference is significant at the .05 level



287

Table E7 Independent samples test for comparison permeability of madecassic acid

from microemulsion comprising different oils at Tween 80: Span 80 2:1

Levene's Test t-test for
for Equality Equality ol dl Sig. (2-tailed) Mean Std. Error
of Variances Means Difference  Difference
F Sig. t
Equal .550 .500 7.990 4 .001 .000294733* .0000368885
variances
assumed
Equal 7.990 3.595 .002 .000294733* .0000368885
variances not
assumed

Based on observed means.
* The mean difference is significant at the .05 level

Table E8  Inclepencent samples test for comparison permeability of madecassic acid
from microemulsion comprising different oils at Brij 30

Levene's Test t-test for
for Equality Equality ot di Sig. (2-tailed) Mean Std. Error
of Variances Means Difference  Difference
F Sig. t
Equal .368 577 -8.460 4 .001 -.000171833* .0000203111
variances
assumed
Equal -8.460 3.619 .002 -.000171833* .0000203111
variances not
assumed

Based on observed means.
* The mean difference is significant at the .05 level

Table E9  Inclepencent samples test for comparison permeakiility of madecassic acid
from microemulsion comprising different oils at Bnj 97

Levene's Test t-test for
for Equality Equality ol df Sig. (2-tailed) Mean Std. Error
of Variances Means Difference  Difference
F Sig. t
Equal 9.195 .039 2.787 4 .049 .000295800* .0001061284
variances
assumed
Equal 2,787 2.179 .098 .000295800 .0001061284
variances not
assumed

Based on observed means.
* The mean difference is significant at the .05 level
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Table E10 Independent samples test for comparison permeahility of madecassic

acid from microemulsion comprising different oils at Arlatone T

Levene's Test

for Equality

of Variances

F

Equal 416
variances
assumed
Equal
variances not
assumed

Based on observed means.

t-test for
Equality ot dl Sig. (2-tailed)

Means

t
3.259 4 .031
3.259 3.793 .034

* The mean difference is significant at the .05 level

Mean Std. Error
Difference Difference

.000030267* .0000092874

.000030267* .0000092874

Table EI 1 Indepencent samples test for comparison permeahiility of asiatic acid
frommicroemulsion comprising different oils at Tween 80: Span 80 1.1

Levene's Test

for Equality

of Variances

F

Equal 6.361
variances
assumed
Equal
variances not
assumed

Based on observed means.

t-test for
Equality of df Sig. (2-tailed)

Means

t
2.569 4 .062
2.569  2.369 .105

* The mean difference is significant at the .05 level

Mean Std. Error
Difference Difference

.000065167 .0000253693

.000065167 .0000253693

Table E12  Independent samples test for comparison permeaility of asiatic acid
frommicroemulsion comprising different oils at Tween &0: Span 80 2.1

Levene's Test

for Equality

of Variances

F

Equal 3.381
variances
assumed
Equal
variances not
assumed

Based on observed means.

t-test for
Equality of df Sig. (2-tailed)

Means

t
2.815 4 .048
2.815 2.409 .086

*The mean difference is significant at the .05 level

Mean Std. Error
Difference  Difference

.000251900* .0000894890

.000251900 .0000894890
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Table EI3 Independent samples test for comparison permeability of asiatic acid

from microemulsion comprising different oils at Brij 30

Levene's Test

for Equality

of Variances

F

Equal 4.070
variances
assumed
Equal
variances not
assumed

Based on observed means.

* The mean difference is significant at the .05 level

t-test for
Equality of
Means

Sig. t
114 -3.769

-3.769

df Sig. (2-tailed)

4 020

2.614 .041

Mean
Difference

-.000194933*

-.000194933*

Std. Error
Difference

.0000517245

.0000517245

Table EI4 Independent samples test for comparison permeability of asiatic acid

from microemulsion comprising different oils at Brij 97

Levene's Test

for Equality

of Variances

F

Equal 1.491
variances
assumed
Equal
variances not
assumed

Based on observed means.

* The mean difference is significant at the .05 level

t-test for
Equality of
Means

Sig. t
.289 1.926

1.926

df Sig. (2-tailed)

4 126

3.267 142

Mean
Difference

.000155867

.000155867

Std. Error
Difference

.0000809199

.0000809199

Table EI5 Independent samples test for comparison permeability of asiatic acid from

microemulsion comprising different oils at Arlatone T

Levene's Test
for Equality
of Variances

F

Equal .045
variances
assumed
Equal
variances not
assumed

Based on observed means.

* The mean difference is significant at the .05 level

t-test for
Equality of
Means

Sig. t
.843 .067

.067

df Sig. (2-tailed)

4 .950

3.924 .950

Mean
Difference

.000002433

.000002433

Std. Error
Difference

.0000361103

.0000361103
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Table E16 One-way analysis of variance for permeability of asiaticoside from

microemulsion comprising IPM as oils at different surfactant

ANOVA

Sum of Squares df Mean Square F ia.
getween 000 ) 0 57,952 3ob
Groups
Within 000 10 000
Groups
Total 000 14

Multiple Comparisons

Dependent Variable: permeability

Scheffe

()

Surfactant
T/S 11

T/S 2:1
B 30
B 97

AT

Y

surfactant
T/S 2:1
B 30

B 97
AT
T/S 11
B 30

B 97
AT
T/S 11
T/S 2:1
B 97
AT
T/S 11
T/S 2:1
B 30
AT
T/S 11
T/S 2:1
B 30

B 97

Mean Difference

(CY)

-.000055100
-.000079567
.000074033
-.000522080
.000055100
-.000024467
.000129133
-.000466980
.000079567
.000024467
000153600
-.000442513
-.000074033
-.000129133
-.000153600
-.000596113
.000522080
000466980
000442513
000596113

* The mean difference is significant at the

Std. Error

.0000537901
.0000537901
.0000537901
.0000537901
.0000537901
.0000537901
0000537901
.0000537901
.0000537901
.0000537901
0000537901
.0000537901
0000537901
.0000537901
0000537901
.0000537901
.0000537901
.0000537901
.0000537901
.0000537901

.05 level.

95%b Confidence

Interval
Lower Bound

-.000255732
-.000280199
-.000126599
-.000722712
-.000145532
-.000225099
-.000071499
-.000667612
-.000121065
-.000176165
-.000047032
-.000643145
-.000274665
-.000329765
-.000354232
-.000796745

.000321448

.000266348

.000241881

.000395481

Upper Bound

.000145532
.000121065
.000274665
-000321448
.000255732
.000176165
.000329765
-000266348
.000280199
.000225099
.000354232
-.000241881
.000126599
.000071499
.000047032
-.000395481
.000722712
.000667612
.000643145
.000796745
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Table EI7  One-way analysis of variance for permeability of madecassic acid from

microemulsion comprising IPM as oils at different surfactant

ANOVA
Sum of Squares
Between
Groups
Within 000
Groups
Total 000

Multiple Comparisons N
Dependent Variable: permeability
Scheffe

Mean Difference

)¢ 7
Surfacta(nl surfacta(n2

T/S 1.1 T/S 2:1 -.000180420

B 30 -000087837

B 97 -.000205000

AT .000156203

T/S 2:1 T/S 11 .000180420

B 30 .000092583

B 97 -000024580

AT 000336623

B 30 T/S 11 .000087837

T/S 2:1 -.000092583

B 97 -.000117163

AT .000244040

B 97 T/S 11 000205000

T/S 21 .000024580

B 30 000117163

AT .000361203

AT T/S 11 -000156203

T/S 2:1 -000336623

B 30 -.000244040

B 97 -.0003612031

* The mean difference is significant at the

df Mean Square
4 .000
10 .000
14

Std. Error Sig.
ooooes7312 221
0000687312 799
0000687312 139
0000687312 337
.ooooe87312 .22l
0000687312 768
0000687312 .998
.ooooss7312 010
0000687312 799
0000687312 768
0000687312 594
0000687312 064
0000687312 .139
0000687312 998
0000687312 594
0000687312 006
0000687312 337
ooooes7312 010
0000687312 064
0000687312 .006

.05 level.

F
9.165

95% Confidence

Interval
Lower Bound

-.000436781
-.000344198
-.000461361
-.000100158
-.000075941
-.000163778
-.000280941

.000080262
-.000168524
-.000348944
-.000373524
-.000012321
-.000051361
-000231781
-.000139198

.000104842
-.000412564
-000592984
-.000500401
-.000617564

Upper Bound

.000075941
.000168524
.000051361
.000412564
.000436781
.000348944
.000231781
.000592984
.000344198
.000163778
.000139198
.000500401
.000461361
.000280941
.000373524
.000617564
000100158
-.000080262
.000012321
-000104842
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Table E18 One-way analysis of variance for permeability of asiatic acid from

microemulsion comprising IPM as oils at different surfactant

ANOVA

Sum of Squares
Between
Groups
Within 000
Groups
Total 000

Multiple Comparisons N
Dependent Variable: permeability
Scheffe

Mean Difference

| J 1-9)
Surfacta(n)c surfacta(n2

T/S 11 T/S 21 -.000240098

B 30 - 000023139

B 97 -.000108640

AT .000164460

T/S 2:1 T/S 11 000240098

B 30 000216959

B 97 .000131458

AT .000404557

B 30 T/S 11 000023139

T/S 2:1 -.000216959

B 97 -.000085501

AT .000187599

B 97 T/S 11 .000108640

T/S 211 -.000131458

B 30 .000085501

AT .000273100

AT T/S 11 -.000164460

T/S 2:1 -000404557

B 30 -.000187599

B 97 -.000273100

* The mean difference is significant at the

df Mean Square
4
10 .000
14

Std. Error Sig.
0000607294  .087
0000607294 997
0000607294 552
0000607294 199
0000607294 037
0000607294 062
.0000607294 380
0000607294 001
0000607294 997
0000607294 062
0000607294 740
.oooos07204 121
0000607294 552
0000607294 380
0000607294  .740
0000607294 017
0000607294 199
.ooooe07204 001
0000607204 121
0000607294 0171

.05 level.

11.988

95% Confidence
Interval
Lower Bound

-.000466613
-.000249654
-.000335155
-.000062055
.000013583
-.000009556
-.000095057
.000178042
-.000203376
-.000443474
-.000312016
-.000038916
-.000117875
-.000357973
-.000141014
.000046585
-.000390975
-.000631072
-.000414114
-.0004996151

Upper Bound

-.000013583
.000203376
.000117875
.000390975
.000466613
.000443474
.000357973
.000631072
.000249654
.000009556
.000141014
.000414114
.000335155
.000095057
.000312016
.000499615
.000062055

-.000178042
.000038916

-.000046585
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Table E19 Independent samples test for comparison permeability of asiaticoside

Equal
variances
assumed
Equal
variances not
assumed

from microemulsion with different cosurfactant

Levene's Test
for Equality
of Variances
F

176

Based on observed means.
* The mean difference is significant at the .05 level

t-test for
Equality oi di Sig. (2-tailed)

Means

Sig. t
.696 -.615 4 572
-.615 3.738 574

Mean Std. Error
Difference Difference
-.0000268 .00004350
-.0000268 .00004350

Table E20 Independent samples test for comparison permeability of madecassic acid

Equal
variances
assumed
Equal
variances not
assumed

from microemulsion with different cosurfactant

Levene's Test
for Equality
of Variances
F

1.025

Based on observed means.
* The mean difference is significant at the .05 level

Table E21

Equal
variances
assumed
Equal
variances not
assumed

t-test for
Equality of di Sig. (2-tailed)

Means

Sig. t
.369 20.238 4 000
20.238  3.403 000

Mean Std. Error
Difference Difference
.0004243 .00002097
.0004243 .00002097

Independent samples test for comparison permeability of asiatic acid

from microemulsion with different cosurfactant

Levene's Test
for Equality
of Variances

F
110

Based on observed means.
* The mean difference is significant at the .05 level

t-test for
Equality of df Sig. (2-tailed)

Means

Sig. t
757 8.484 4 001
8.484 3.941 001

Mean Std. Error
Difference Difference
.0003055 .00003601
.0003055 .00003601



Tahle E22  One-way analysis of variance for permeability of asiaticoside from

ANOVA

Between
Groups
Within
Groups

Total

microemulsion comprising propan-2-ol as cosurfactant at different ratios

Sum of Squares

000
000

Multiple Comparisons
Dependent Variable: permeability

Scheffe
m ratlio

21

4:1

Mean Difference

(@) ratio

4:1
11
4:1
11

19

.000268609
.000165471
-.000268609
-.000103138
-.000165471

.000103138

.0000309171

.0000309171

df Mean Square
2
6 000
8
Std. Error Sig.
.0000309171 000
0000309171 .005
.0000309171 000
.0000309171 .043

.005

21
* The mean difference is significant at the .05 IeveI

F
38.418

95% Confidence

Interval
Lower Bound
.000169450
.000066312
-.000367768
-.000202297
-.000264630
.000003979

i}

Upper Bound
.000367768
.000264630
-.000169450
-.000003979
-.000066312

.000202297

Table E23  One-way analysis of variance for permeability of madecassic acid from

ANOVA

Between
Groups
Within
Groups
Total

microemulsion comprising propan-2-ol as cosurfactant at different ratios

Sum of Squares

000
000
000

df Mean Square
2
6 000
8

F
109.462

—lb



Multiple Comparisons N
Dependent Variable: permeability

Scheffe

(1) ratio () ratio
4.1

21 Il
4.1

4:1 11

21

Mean Difference

19

.000425923
.000376647
-.000425923
-.000049276
-.000376647
.000049276

Std. Errot

.0000314933
.0000314933
0000314933
.0000314933
.0000314933
.0000314933

* The mean difference is significant at the .05 level.

Sig.

000
000
000
.358

000

.358

295

95%b Confidence Interval

Lower Bound
.000324916
.000275640

-.000526930
-.000150283
-.000477655
-.000051732

Upper Bound
.000526930
.000477655

-.000324916
.000051732

-.000275640
.000150283

Table E24 One-way analysis of variance for permeability of asiatic acid acid from

microemulsion comprising propan-2-ol as cosurfactant at different ratios

ANOVA

Sum of Squares

Between
Groups
Within
Groups
Total

000
000

Multiple Comparisons =
Dependent Variable: permeability

Scheffe

(1) ratio (J) ratio

21

4.1

o
L e A

4
L
4
L
2

Mean Difference

()

.000368670
.000375080
-.000368670
.000006410
-.000375080
-000006410

df Mean Square
2
6 000
8
Std. Erroi Sig
.0000307812 000
.0000307812 000
.0000307812 000
.0000307812 979
.0000307812 000
.0000307812 979

*The mean difference is significant at the .05 level.

97.326

i}

959%b Confidence Interval

Lower Bound
000269947
.000276357
-.000467394
-.000092314
-.000473803
-.000105133

Upper Bound
.000467394
.000473803

-.000269947
.000105133
-000276357
.000092314
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Ingredient properties



Arlatone T

1. Chemical Name

The chemical name of Arlatone T is PEG-40 Sorbitan peroleate. It is a
mixture of oleic acid esters of sorbitol condensed with an average of 40 moles of
ethylene oxide (Wenninger, 1995)
2. General Characteristics

Arlatone T is a nonionic surfactant. The appearance at 25 °c is yellow liquid.
The specific gravity at 20 °c approximately is 1.0 and viscosity at 25 °c is 175 mPas.
It has HLB number 9.0 (Wade and Weller, 1994).
3. Solubility

Arlatone T is soluble in vegetable oil, mineral oil, isopropyl myristate and
isopropyl palmitate but dispersible in water (Wade and Weller, 1994).
4, Specification

The Acid number is 8.0 - 12.0 mgKOH/g and sponification number is 100-
110 mgKOH/g (Wade and Weller, 1994).
Brii 30
1. Chemical Name

The chemical name of Brij 30 is Polyoxyethylene (4) lauryl ether (Laureth-4).
It is produced by the polyethoxylation of linear fatty alcohols (Wade and Weller,
1994).
2. General Characteristics

The appearance is colorless to light yellow liquid. The specific gravity and
viscosity at 25 °c are 0.95 and 30 cp, respectively. The HLB number is 9.7 (Wade
and Weller, 1994).
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3.Solubility

Brij 30 is soluble in ethanol and propylene glycol and dispersible in water,
cottonseed oil and mineral oil (Wade and Weller, 1994).
Brii 97
1. Chemical Name

The chemical name of Brij 97 is Polyoxyethylene (10) oleyl ether (Oleth-10).
It is the polyethylene glycol ether of oleyl alcohol. It has Emperical formula
CssH7601: (Wenninger, 1995).

2. Chemical Structure
Brij 97 conforms generally to the formula:

CH3(CH2)7CH=CH(CH2)7CH2(OCH2CH2)nOH

Figure AL Chemical structure of Brij 97 (Wenninger, 1995).

Where s the number of ethylene oxide groups in the hydrophillic chain.
3. General Characteristics

Brij 97 is used as nonionic surfactant with pale yellow liquid with some solid
appearance. The viscosity of 100 cps at 25 °c. The HLB number is 12.4 (Wade and
Weller, 1994).
4, Solubility

Brij 97 is generally soluble in ethanol and water but insoluble in cottonseed oil,

mineral oil and propylene glycol (Wade and Weller, 1994).



299

Caprylicicapric triglyceride
1. Chemical name
Caprylic/capric triglyceride is the mixed triester of glycerin and coconut oil fatty
acids mainly caprylic and capric acids.
2. Chemical Structure

0
H,C - o-ﬁ-[CHz]n CH;
' 0

HC—O-é-[CHZ]n-CHg

H2C-0-C-[CH2]nCH3

Figure A2 Chemical structure of caprylic/capric triglyceride (Wenninger, 1995).

Where as6or8

3. General Characteristic

The appearance of caprylic/capric triglyceride is clear liquid and odorless.
The specific gravity and viscosity at 25°c are 1.447 and 25 cPs, respectively. The
required HLB of capric/caprylic triglyceride is 11 (Merck, 2001).
4. Solubility

Caprylic/capric triglyceride is miscible with most organic solvents including
95% ethanol (Merck, 2001).
5. Application

Caprylic/capric triglyceride is a luxurious emollient with special appeal to
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cosmetic formulator. It finos awide use in creams and lotions where it dose not only
functions as an emollient but also enhances emulsion stability. 1t s also recommened
for use in skin care proclucts, lipsticks and foundations.
Isopropyl alcohol
1. Chemical Name

The chemical name is 2-propanal and synonyms are isopropanol, secondary
propyl alcohol. The empirical formula is CHyO (Merck, 2001).
2. Chemical Structure

ISopropyl alcohol is aliphatic alcohol that conforms to the formula:

CH3-([:H-CH3
CH
Figure A3 Chemical structure of isopropyl alconol.

3. General Characteristics

Isopropanal is flammable liquid, slightly odor resembling that of a mixture of
ethanol and acetone, slightly taste (Merck, 2001).
4. Solubility

Isopropanal s miscible wath water, alcohol, ether and chloroform but
Insoluble in salt solutions (Merck, 2001).
Isopropyl myristate

1. Chemical Name

1- methylethyl tetradecanoate is a chemical name of isopropyl myristate.
IPM s the ester of isopropyl alcohol and myristic acid. The molecular weight of IPM
15 270.51 g/mole (Wadke and Weller, 1994).
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2. Chemical Structure

0
OH(CH.)..C-OCH(CHy:

Figure A4 Chemical structure of isopropyl myristate (Wenninger, 199).
3. General Characteristics

IPM is clear, colorless, practically odorless, mobile liquid with a bland taste.
It s resistant to oxiclation and hydrolysis andl cloes not become rancid. 1PM is widely
used in cosmetics and topical pharmeceutical formulations and is generally regarced
& a nontoxic and nonirmitant meterial.  The viscosity of IPM is 5-7 mPas &t 25
(Wade and Weller, 1994).
4. Solubility

IPM is miscible with acetone, chloroform, ethanol, ethylacetate, fats, fatty
alcohols, fixed ails, liguid hydrocarbons, toluene and waxes. It is practically
Insoluble in glycerin, propylene glycol and weter (Merck, 2001).
Propylene glycol

1. Chemical Name

The chemical name of propylene glycol is 1,2-4propanediol and synonyns are
1 2 -Clinydroxypropane, - -hydroxypropanol, methyl ethylene glycol, methyl glycol and
propane-1,2-diol.  The empirical formula is G:HQ:. The molecular weight is 76.09
g/mole (Merck, 2001).
2. Chemical Structure

PG is the aliphatic alcohol that conforms generally to the formula:
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CHCHCHXOH
OH

Figure A5 Cremical structure of propylene glycol.
3. General Characteristics

Propylene glycol hes become widely used & a solvent, extractant and
preservative in avariety of parenteral and nonparenteral pharmaceutical formulations.
Propylene glycol is a clear, coloeless, viscous, practically odorless liquid with a
aweet, slighty acrid taste resembling glycerin. The viscasity of propylene glycol & 20
° 15 58.1 mPas (0.581 P) (Wade and V\eller, 1994).
4. Solubility

Propylene glycol is miscible with acetone, chloroform, %% ethanol, glycerin
and water. It is soluble 1in 6 parts of ether but not miscible with light mineral als,
but dissolve some essential oils (Wade and VWeller, 1994).
Span 80

1. Chemical Name
The chemical name of Span 80 is sortitan oleate. It is the monoester of oleic
acid and hexitol anhydrick cerived from sorbitol. It has Emperical formula Co:H..O:

(Wenninger, 1995).

2. Chemical Structure
Span 80 conforms generally to the formula:
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HO, CH

(CHA7TC-OCHXCH
CH OH

CH
(CHOTCHS

Figure A6 Chemical structure of span 80 (VWenninger, 199).

3. General Characteristics

The molecular weight of Span 80 is 429 g/mole. It is ayellow liquid with a more
or less distinctive ocor and taste. Span 80 has a viscosity of 1000 cPat 25 °c. The
HLB number is 4.3 (Wadke and Weller, 1994)
4. Solubility

Span 80 is generally soluble or dispersible inail. 1t is also soluble in most organic
solvents. In water, span 80 is generally insoluble but dispersible (Wade and W\eller,
1994)
Tween 80
1. Chemical Name

The chemical name of Tween 80 is Polysorbate 80. It is amixture of oleate esters
of sorbitol and sorbitol anhydrices, consisting precominantly of the monoester,
conclensed with approximately 20 moles of ethylene oxice (VWenninger, 1995).

2, Chemical Structure
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(OCHCH2WOH

(OCHCHXOH
OHHOOHIHDCH

CHX(OCHCH)0-8(CHATCH
CHYCHATCH

Figure A7 Chemical structure of Tiveen 80 (Wade and Weller, 19%4)
Where  +, +y+. hasanaverage value of 20.
3. General Characteristics

The molecular weight of Tween 80 is 1310 g/mole. It is yellow oily liquid at 25
- and has a charateristic odor and bitter taste. The specific gravity and viscosity at 25
- approximate 108 and 425 mPas, It hes HLB number 150 (Wadke and Weller,
1994)
4. Solubility

Twween 80 is soluble in ethanol and water, and insoluble in vegetable oil and
mineral oil (Wade and Weller, 1994).

5. Application

Tween 80 is hydrophilic nonionic surfactants used widely as emulsifying agents in
the preparation of oil-in-water emulsions. It may also be used as solubilizing agents
for a variety of substances and as wetting agents in the formulation of oral and
parenteral suspentions. Tween 80 is also wiclely used in cosmetics and food products
(Wade and Weller, 1994)



VITA

Lieutenant Warapom Kabbovioi was bom on April 18, 1976 in

Sarabuni, Thailand. She received her Bachelor degree of science in- Pharmecy in

199 from Faculty of Pharmeceltical  Sciences,  Chulalongkom

Iversity,Bangkok, Thailand. She works in the Royal Thai Army Medical
Department, Thailand



	REFERENCES
	APPENDICES
	VITA

